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INTRODUCTION 


Welcome to the fascinating possibilities of 3-D modeling...and thank you 
for choosing StrataVision™ 3d. It will be a powerful tool to explore this 
challenging new medium of creativity. 


We recommended that you begin with the Getting Started manual. It 
will introduce you to the many capabilities offered in Vision 3d and will 
provide you with a basic understanding of the concepts of 3-D modeling. 
User Manual Volumes 1 and 2 will provide you with the finer details of using 
Vision 3d. After you become more familiar with the basics, you'll be eager to 
learn the more advanced features available in Vision 3d. 


The primary purpose of these User Manuals is to explain how to use 
Vision 3d. They contain the detailed information you need to use this 
software to YOUR fullest ability. Also included in these volumes are 
additional tutorial exercises which will help you better understand the 
information provided. 


It is important to understand at the outset that Vision 3d is not like any 
other program. While it faithfully follows Apple’s Human Interface 
Guidelines — the interface is very intuitive, the controls and tools look and 
act similar to those you have used in other Macintosh software, and the 
software keeps you informed every step of the way — working in three 
dimensions (four, when scripting animations) is not at all like using your 
other favorite 2-D programs. You WILL need to read these manuals (and 
perhaps a few other books, as well) to tap the full capability of Vision 3d. 


Yes, Vision 3d is a complex program, but it is easy to use. You should be 
able to create simple models and render impressively-real images within 
minutes of the first time you launch, as is readily demonstrated in the 
Getting Started Tutorial. But there is much more power behind the friendly 
interface. With 3-D modeling, there are many additional details to consider 
as you create objects and assemble scenes. There are new “drawing” 
techniques to learn and there are many new imaging options to explore. The 
additional work is definitely worth the effort, however, because the results 
can often be better and more realistic than anything you could do in 
conventional painting or drawing software, no matter how good an artist 
you are. The real payoff comes once the 3-D scene is assembled. Because 
your work is fully three-dimensional, you can look at it from any orientation. 


Three-dimensional modeling places significant performance 
requirements on your machine’s hardware as it is asked to calculate and 
display the 3-D data of a Vision 3d model in a coherent and editable form. 
This computational load increases exponentially as you progress to more 
complex and ambitious projects. In general, Vision 3d performs best with 
faster CPUs and more RAM. 


Vision 3d is capable of working with very large models, but you must 
also be realistic in your expectations. The limits in Vision 3d are imposed by 
the operating system and hardware you are using. The amount of RAM 
available and the rendering speeds vary depending on the hardware you are 
using. 
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CHAPTER 7: 


GENERAL OPERATION 


This chapter discusses the general operation of Strata’s 
Vision 3d. It is presented as an overview of Vision’s tools and how 
they work. Topics presented in this chapter include pre-project 
planning and project sequence, the interface, windows and views, 
and an explanation of general commands that apply to the software’s 
basic operation. 


Typical project sequence 


Typically, each Vision 3d project includes these five phases: 


1. Opena model 

2. Draw one or more objects 
3. Apply texture(s) 

4. Position lighting 

5. 


Render one or more images 


Certainly, there are more aspects that can be added to this project 
sequence. For example, if the final goal of your project is producing 
an animation, then a “motion scripting” phase would be inserted 
between phases #4 and #5. At a minimum, all Vision 3d projects will 
contain the above five phases, usually in this sequence. 


Experimenting with tools and techniques is always fun, and can 
be a valuable method for learning how to use Vision 3d. But 
remember, it is wise to do some planning before tackling a complex 
project. A little time spent planning ahead can save you many 
headaches later; headaches often caused by plunging into a project 
with no forethought. It’s recommended that you try to think 
through your entire project as much as possible before starting. 
Before beginning construction, it may be helpful to make an outline 
or perhaps a story board of the project, using the sequence listed 
above as a Starting point. Of course, as you become more 
experienced, you can often do most or all of this planning mentally. 


There are no right or wrong ways to use Vision 3d. But some 
techniques definitely are more efficient than others because they 
provide the desired effects with less time and effort from you. 
Efficiently-modeled projects also tend to render faster and look 
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better than those that are “band-aided” together or built without 
regard to the number of objects being generated and the memory 
overhead needed for huge mega-models. 


Additionally, Chapter 5: Using Textures provides further insight 
into using surface maps for creating realistic surface detail rather 
than always relying on explicit geometry. Usually, a little planning 
and a touch of creativity on your part are all that’s necessary to keep 
from “painting yourself into a corner.” That is, to avoid a situation 
where the only way to complete the project on which you’ve spent 
several days is to buy a more powerful Macintosh and/or more 
RAM! That is counter-productive and not the intent of this software. 


About the interface 


The operating metaphor for the Macintosh interface is the 
desktop. The graphics on the monitor are designed to represent the 
top of an office desk upon which you may keep business, artist’s and 
other tools, as well as the appropriate documents or files. Files may 
be stored in folders with other related files; files may be moved in 
and out of folders or from one folder to another; and files or 
complete folders can be thrown away in the trash...but retrieved 
before emptying it. 


The mouse’s cursor is an extension of your hand as it moves 
over the desktop manipulating icons that represent different tools. 
All these actions and events are similar to the way actual files and 
papers would be handled on a real desk. 


The Vision 3d interface is designed to be an extension of the 
Apple Macintosh desktop: 


¢ Its interface and operation are consistent with the desktop 
metaphor. Vision 3d follows the published Apple interface 
guidelines. 


* Itis simple to learn and to operate. You can obtain amazing 
results very quickly, yet it is powerful and responsive to your 
advanced techniques. 


* You control it through menus and commands, mouse-guided 
tools, and the keyboard. As you become familiar with the 
interface, the operations become second-nature. 


¢ Your actions have direct results, with immediate feedback. If 
the execution of a command will not be instantaneous, some 
feedback is always provided to communicate internal processing 
and activity. 
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The consistency of this approach results in a seamless integration 
of the computer hardware, operating system, and Vision 3d software 
that communicates what it is doing at all times, that is intuitive to 
use, and that is familiar in its operation. But most important to 
overall ease of use, Vision 3d delivers the expected results. 


The first time you launch Vision 3d 


The first time Vision 3d is run, you will be asked to personalize 
your copy of the program. You will only need to enter the 
personalization information the first time, then that information will 
appear in the start up screen at the beginning of each subsequent 
session. Assuming the StrataVision 3d Preferences file is properly 
installed in the System Folder, this is all you do to start the first time: 


1. Double-click on the StrataVision 3d application icon. A dialog 
box appears asking you to personalize your working copy. 


STRATA 
VISION" 


Personalize your copy of StrataVision™ 3d 


Name: 


Organization: | 


Serial Number: | 


Don't forget to send your completed registration 
card to Strata Inc. Registration entitles you to 
special benefits. 


2. Type your name, organization (if any), and serial number. The 
organization is optional, of course, but the name and serial 
number are not. Please refer to the registration card for your 
serial number. The registration card has two parts — one side is 
kept for reference, the other side is returned to Strata 
Incorporated to make your ownership known and to be officially 
recognized by Strata. 


Please take the time to fill it out and mail it back. Strata will 
even pay for the postage if it is mailed within the United States. 
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Note that this card or a facsimile of it must be received by Strata 
Incorporated before you can become a registered owner and be 
eligible for technical support and to receive the quarterly 
newsletter, as well as other services and special offers. 


Of course, you have the option to quit before entering this 
information. If you choose to quit, this same dialog appears 
again the next time you launch. You cannot progress beyond 
this point — to begin using the software — until the information 
requested has been entered. 


Click on the OK button to have Vision 3d accept the 
information entered. Be sure it is correct...you will not be able 
to change it later. The software is imprinted with this 
information. 

If the serial number is not a valid number, an alert shown in the 
following illustration appears. You then have the option to re- 
enter the serial number or quit. 


You have entered an invalid 
serial number. Please enter 
the correct number from your 


packing materials. 


The start up screen is displayed. This screen appears each time 
Vision 3d is launched. It contains Vision’s copyright notice and 
version number. The personalization entered as owner of this 
software is also displayed on this screen. 


Development Team: 

Gary Bringhurst, Jim Boyd, Brett Johnson 

Brad Campbell, Bruce Cardwell, John Adams 

Brian Hill, Jim Wadley, Ken Perkins, Joanne Austin 
Ron woodland, John Irwin, Scott Summerill 

Ken Bringhurst, Kyle Maxwell, Lex de Azevedo 


Copyright © 1989-95 Strata Inc. 
All rights reserved 


Registered to: Kathy Irvin 
Strata Inc. 
St. George, UT 84770 


GENERAL OPERATION 


When the menu bar and supplemental palettes for Vision 3d 
appear, you are ready to create a new model or open an existing one 
to begin a session. The start up screen remains displayed until the 
mouse button is clicked, a menu is pulled down, or a menu 
command is executed using its keyboard equivalent. 


The menu bar 


When using Vision 3d, you can choose commands from seven 
menus. They are: Apple menu, File menu, Edit menu, Modeling 
menu, Animation menu, Rendering menu, and Windows menu. 


Pulling down a menu displays the list of commands in that 
menu. Not all commands within a menu are active. Only those 
relevant to the current situation can be selected and executed. You 
can choose a command if it is in solid letters. Dimmed commands 
are unavailable. 


A keyboard shortcut is displayed to the right of many 
commands. You may change the existing keystroke equivalent or 
add new keystroke equivalents for any command in the menus using 
the “Customize Menus” command in the Edit menu. For more 
explanation on this command, refer to that section later in this 
chapter. 


Consistent with the Macintosh interface, when more than one 
model is open, the commands and tools apply to the currently- 
active model only. This is true in every situation except the 
Windows menu. ALL open modeling windows from ALL models 
are listed at the bottom of the menu regardless of the active model. 
Selecting a window from that list makes the model contained in 
that window the active model. 


Selecting a command from one of the pull-down menus does one 
of three things: 


¢ Performs an action directly. Some actions are instantaneous, 
some require more time to complete. Upon completion of the 
command, the program returns to wait for the next command. 


Many actions in Vision 3d can be interrupted, i.e. — you do not 
have to wait for the action to be completed before executing 
another command. Screen redraws in modeling windows, 
drawing multiple selection handles on an ungrouped or faceted 
object, and rendering an image are examples of actions that can 
take time to complete, but which will proceed in the background 
when you pull down a menu to execute another command. 
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Background processes continue even when opening modal 
dialog boxes. 


* Displays a sub-menu. In the sub-menu, options are provided to 
choose an action or a parameter that affects future actions. 


* Opens a dialog box. The dialog box contains editable fields and 
initiates immediate or future actions based on the setting in 
those fields. 


MENU-BY-MENU 


A listing of each menu follows. The purpose is to understand 
the organization of the various commands. Individual commands 
are NOT discussed here. They are grouped in other chapters later in 
this manual which relate to the specific feature, task, or operation 
they perform. Please refer to those chapters for a discussion of the 
individual commands. 


Apple menu 


The Apple menu contains commands for Macintosh desk 
accessories, along with a specific Vision 3d entry: The “About 
StrataVision 3d” command. For a description of how Macintosh 
desk accessories are inserted into this menu and/or accessed, refer to 
your Macintosh owner’s guide. 


About StrataVision™... 


(3 Applications 

(2 Utilities 

Control Panels 
(7 Recent Items 
Speakable Items 
« Suitcase Ea 
CD Remote 

> Chooser 

f=| Calculator+ 
Scrapbook 

BR Task-It 

Key Caps 


&> Super Ruler 


The About StrataVision 3d command opens a dialog box that 
provides important information about the status of the application as 
it is running. This includes the allocation of memory inside the 
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StrataVision 3d partition and the number of objects in the current 
model. This dialog is non-modal, but remains in front of the active 
model window at all times. You may find it helpful to keep this 
dialog open to monitor the internal operation of Vision 3d, especially 
during renderings when memory is at a premium. Note that you can 
zoom the size of the dialog smaller if you decide to keep it open on 
the screen. 


File menu 


The File menu includes commands that relate to handling 
models and other documents. “File” is the term most commonly 
used when referring to electronic documents. 


Open... 


Save a Copy As... 
Revert to Saved 


#1 


Page Setup... 
Print... 


Import... 


Quit 


The File menu’s commands are grouped as follows: 


* The first group creates or opens documents. These may be 
Vision 3d models, files containing 3-D data from other 
applications, or pixel-based images to be viewed. The 
documents to be opened must be in formats recognized by the 
application. 


¢ The second group allows models and images to be closed, saved 
and copied. A command is also provided to discard the last set 
of changes to a document by reverting to a previously-saved 
version. 


¢ The third group allows importation of Vision 3d models and 
other files for the purpose of merging the data with a currently- 
open model. 


Lf 


* The fourth group sets up printing options to control the way 
Vision 3d prints, and then sends images to the printer or output 
device designated in the Chooser dialog box. The specific 
dialogs provided for these commands varies with the print 
drivers installed in the System Folder. 


¢ The last command exits the program. 
Edit menu 


The Edit menu includes commands for editing objects, light 
sources, and textures. Commands are also provided to use the rulers 
and change the default specifications for the program. 


Undo 


Cut 38H 
Copy 3C 
Paste #U 
Delete 


Selection » 


Duplicate 8D 
Replicate... 38R 


Modify Image » 
Dither Image 
Make Optimal Palette 


Hide Rulers #, 
Set Rulers... 


Show Clipboard 


Customize Menus... 
Preferences... 


The Edit menu’s commands are grouped as follows: 
¢ The first command allows the undoing of certain actions. 


* The second group provides the standard clipboard editing 
commands found in all Macintosh programs. Depending on the 
focus of the program when they are used, these commands can 
be used on objects, light sources, or surface maps in textures. 

¢ The third partition contains the Selection sub-menu item. When 
chosen, a sub-menu appears with commands to provide options 
in the handling of objects. Because it is an important area, the 
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contents of this sub-menu is discussed in greater detail following 
this menu. 


¢ The fourth group provides enhancements to commands in the 
second group for copying and/or pasting multiple objects with 
automated position and scale parameters. 


¢ The fifth group allows you to set the ruler and grid units and 
show or hide rulers in the active window. 


¢ The sixth partition displays a window showing the contents of 
the Clipboard. 


¢ The last group allows customizing of menu commands and 
provides access to the preferences dialog which controls the 
general operation of the program. 


Selection sub-menu 


The commands in the Selection sub-menu are designed to 
facilitate the handling of objects in complex models. It allows you to 
specify how objects are selected in all circumstances. These 
commands also allow you to identify objects matching specified 
search parameters. 


Can't Undo 


Cut 3H 
Copy #C 
Paste #U 
Delete 


Selection Select All 
Select None 
Duplicate Select Next 
Replicate... 38R 
Mouse Filter... 
Modify Image > 
Dither Image Show All 4 
Make Optimal Palette Hide Selected 33 


Hide Rulers 3, 
Set Rulers... 


Show Clipboard 


Customize Menus... 
Preferences... 


The Selection sub-menu’s commands are grouped as follows: 


¢ The first group enables selection of all objects, de-selection of all 
objects, and selection of objects within or behind other objects. 
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¢ The second group allows you to specify the selection parameters 
to be used whenever a selection attempt is made by clicking in a 
view with the mouse. 

¢ The third group provides for hiding selected objects and un- 
hiding all hidden objects. 


Modeling menu 


The Modeling menu contains commands for working with 
primitives, light sources, polygonal shapes, and individual polygons 
— in other words, objects. The bottom of the Modeling menu is 
where any installed modeling extensions appear. 


Modeling 


Unlock 
Unlink 


Align 
Re-center 

Trans foo. 
Tentures) Fieagers 


2d Srulpier... 

Od Srulpiens 
Bonlean Modeler... 
Rewerfesing 
(ima 

faneet Surfaces 


The Modeling menu’s commands are grouped as follows: 


¢ The first group provides for fine-tuning of an object’s surface or 
converting it to another type or object class for more extensive 
modifications. 


¢ The second group provides the ability to group /ungroup 
multiple objects and lock/unlock an object or objects, preventing 
items from being moved or edited accidentally. A command is 
also provided to break parent/child links established through 
the Link tool. 


¢ The third group allows you to accurately position and align 
selected objects in 3-D space through special dialogs. Various 
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texture and shape functions are also provided through the 
Texture/Shapes sub-menu. 


¢ The fourth group accesses the currently-installed modeling 
extensions. When modeling extensions are present in the 
Extensions folder, commands for each modeler appear in this 
part of the Modeling menu. 


Animation menu 


The Animation menu contains commands that provide 
additional control to the powerful animation features in Vision 3d. 
They work in conjunction with the Animation palette. Each object 
has its own independently definable internal action “script.” The 
scripts may be modified in certain ways by the commands in this 
menu. 


Meee Even) Marker 
Heveree Sequence 


Cycle. 


ee emi tigen Per ier 


Playback Frame Hage 


Path Fabers 
Physecal EG fests 


The Animation menu’s commands are grouped as follows: 


¢ The first command allows you to recalculate a particular 
animation effect that was generated with one of the animation 
extensions. 


¢ The second group manages event markers. You can add a 
marker to an object’s path or modify existing ones for other 
effects. Commands in this group become available only when an 
object is selected and its event markers are visible in the 
Animation palette. 


* The third group sets parameters when playing animation files in 
an animation window. Commands in this group become 
available when an animation window has been opened and is 
the active window. 
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¢ The fourth group contain commands to use any currently- 
installed animation extension. This group of commands creates 
special animation effects and applies them to chosen objects. 


Rendering menu 


The Rendering menu includes commands for specifying the 
various options pertaining to rendering images and for managing 
the suspending and restarting of renderings. 


Rendering 

Render... 3Y 
Rendering Options... 
Render Using » 
Lighting Effects... sd 
Rendering Effects... 38K 


Environment Effects... 36H 


Rendering Queue... 
Suspend Rendering... 


The Rendering menu’s commands are grouped as follows: 


¢ The first group allows you to set options for and initiate 
renderings of both single images and animation sequences. 
Provision is also made to switch between the internal renderers 
and available external rendering methods. 


* The second group provides the means to set or disable various 
rendering, lighting and environment effects which determine 
how images appear when rendered. 


¢ The third group provides for suspending renderings in progress 
and for adding or removing suspended renderings from queued 
rendering sessions. 


Windows menu 


The Windows menu includes commands to control which 
windows are displayed on the screen and to indicate which palettes 
are open or closed. There are also commands to adjust the 
proportions and size of modeling windows and to set the level of 
detail at which objects are displayed. 
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Windows 

Hee Dendioer 
Open Window, 
ere Pee 


Palettes 


Aches! Size Uiew 

Fal Peeers fo All = 
Fat Peres fo ieteriion &- 
oat Fore 


OD isaeleeg Me pes 
Heer Camerrs 
Camere Windows 
feeecho§ Windows 


-Uniitled-t 


Groups of related commands in the menu are partitioned by 


dotted lines: 


The first group provides commands for opening new windows 
in the current model, opening previously-saved windows and 
saving custom window configurations and positions. 


The second group allows displaying or hiding of the various 
palettes. Palettes provide access to tools, lighting, textures, 
shapes, modeling, and animation controls. 


The third group provides quick adjustment to the viewing scale 
of objects displayed in windows. Commands are also provided 
to split windows into multiple panes and set the quality level of 
view display. 

The fourth group provides commands to display objects, to 
insert camera objects into the active model, to open or close 
camera windows, and to monitor the status of in-progress 
rendering windows. 


The fifth group lists all open modeling windows of all open 
models and indicates which one is the active window. 


Palettes and buttons 


In addition to the menus and commands that make up the Menu 


bar, Vision 3d uses a Button bar and other special-purpose palettes 
on which various tools and controls are grouped according to their 
purposes. There are five such palettes: 
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¢ Button bar 

* Tool palette 

* Lighting palette 
¢ Textures palette 
¢ Shapes palette 


Of course, the Menu bar is the primary control mechanism for 
Vision 3d. These palettes are considered supplemental interface 
elements for facilitating the application’s ease of use. 


A listing of each palette follows. The purpose is to understand 
the organization of the various palettes. Individual controls or 
buttons on the palettes are NOT discussed here. Each palette is 
presented in a chapter relating to the specific feature, task, or 
operation they perform. Please refer to those chapters for a 
discussion of the individual palettes. 


BUTTON BAR 


The Button bar resides on the screen directly below the Menu 
bar. It is not movable. It provides a graphical shortcut to commands 
found in the Modeling and Animation menus. Use the buttons on 
the Button bar for one-step, on-screen access to the modeling 
operations you use most often. 


As with menu commands, buttons are active only when they are 
relevant. A button is grayed out or dimmed if its operation does not 
apply to the current situation. 


The number and type of buttons on the Button bar depends on 
the modeling and animation extensions currently installed in the 
StrataVision 3d Extensions folder. 


The Button bar is discussed in Chapter 3: Modeling Objects. 
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TOOL PALETTE 


The Tool palette differs from the Button bar. While both have 


functions relating to modeling processes, the Tool palette specifically 
contains all of Vision’s drawing and object manipulation tools. 


View and object 
manipulation tools 


3-D drawing tools 


2-D drawing tools 


Linking & Lighting 


Camera tool and 
rendering options 


Tools on the Tool palette are grouped together according to their 


functions: 


The first group are the view management and object 
manipulation tools. 


The second group are the 3-D drawing tools. 
The third group are the 2-D drawing tools, including the text 
tool. 


The fourth group are tools to create parent/child links and 
insert local light sources. 


¢ The fifth group is one large button representing the Camera/ 
Snapshot tool. 


The last item on the Tool palette is not a tool. It is a special pull- 
down menu listing all the pre-defined and custom rendering options 
for the camera tool. 


The Tool palette is discussed in greater detail in Chapter 3: 
Modeling Objects. 


LIGHTING PALETTE 


The Lighting palette contains the buttons and icons needed to 
add, delete and position global light sources. Global lights are like 
sunlight. They have parallel rays of light that illuminate an entire 
model from an infinite distance. 


Buttons are also provided on this palette for adjusting lighting 
intensity and applying lighting gels or color to selected global lights. 
Additionally, another button allows you to adjust the intensity and 
color of the ambient illumination in a model. 


The Lighting palette is discussed in Chapter 6: Managing 
Lighting. 


TEXTURES PALETTE 


The Textures palette provides the controls to efficiently work 
with textures. Each texture found in the Textures folder at the time 
Vision 3d is launched is represented on the Textures palette by a 
color preview. Note that those not loaded into the active model are 
indicated by the small floppy-disk icon in the upper right corner of 
each preview. 
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No floppy icon: Floppy icon visible: 
texture is part of texture is not loaded 
active model into the active model 


Loaded textures always appear at front of Textures palette 


Textures that are created or loaded into the current model are 
also given a space. Textures created or loaded in the current model 
do not show a floppy icon. They appear at the front of the palette, 
before those not loaded. 


From this palette, you can create new textures, apply textures to 
selected objects, and modify or alter existing textures. 
The Textures palette is discussed in Chapter 5: Using Textures. 


SHAPES PALETTE 


The Shapes palette provides the controls for managing shapes. It 
shares screen space with the Textures palette and is accessed by 
clicking on the Shape button in the bottom left corner of the palette. 


Texture and 
Shape buttons 
toggle palette 
function. 


Each shape found in the Shapes folder at the time Vision 3d is 
launched is represented on the palette by a color preview. As 
indicated by the small floppy-disk icon in the upper right corner of 
each preview, they are not loaded into the active model. They are 
presented on the palette for easy access, if needed. 
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Shapes created or loaded in the current model are also given a 
space, but do not have the floppy icon. They appear at the front of 
the palette, before those not loaded. From this palette, you can create 
new shapes in the current model, insert shapes into the model, and 
modify or alter existing shapes. 


The Shapes palette is discussed in Chapter 4: Using Shapes. 


Setting preferences 


Choosing the Preferences command in the Edit menu opens the 
Preferences dialog box. This dialog contains fields for specifying the 
general operation of the software. The preferences settings are 
global in nature. That is, they affect not only the current model, but 
any other models that you create or edit afterward. 


NOTE: Models are saved with their current configuration. That 
means a model remembers what windows were open, the display 
method, perspective setting, etc. When you load an existing model, its 
specific configuration — if different than the preferences settings you 
have chosen — will temporarily override the current preferences for 
those items. However, if you edit an existing model, like open a new 
window (for example), that new window will conform to the current 
preferences settings. 


Preferences == 


Rendering Settings 
& Enable feedback on new renderings O Enable feedback on suspended renderings 
oO Keep a rendering log in the system folder & Frame shaded surfaces in working views 


Modeling Window Settings 
Initial object display is 


Initial perspective is| Orthographic w Foreground Background 
New document window |__Default ¥ EX] Display actual object colors 


es} Fit new document window to screen O Put new document on best screen 


Image Spooling Settings 


& Enable spooling for renderings 


al Cache Location... O Enable spooling for surface maps (slow) 


O Enable spooling for sculpted objects (slow) 


[J Enable image map optimization { Cancel ] [oo | 


A Preferences file is provided on the installation disks. This file 
contains some preset rendering configurations, as well as special 
settings for controlling the Raytracing and RayPainting™ renderers. 
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The rendering log 
contains a variety 


of information, 


including start time, 


finish time, and 
time to render. 


It should be placed in your System Folder. If no preferences file can 
be found when Vision 3d is launched, the software will alert you to 
this deficiency then quit. THE STRATAVISION 3D PREFERENCES 
FILE MUST BE IN THE SYSTEM FOLDER BEFORE THE 
APPLICATION WILL RUN. 


Some preferences affect the appearance of the model; others tell 
Vision 3d where its support files are located. An explanation of the 
fields in the Preferences dialog box follows. 


RENDERING SETTINGS 


* Screen feedback on new renderings: If the feedback is enabled 
for new renderings, the rendering window opens with screen 
feedback turned on. You may watch an image take shape. The 
rendering window will show the progress of a rendering in real 
time, as it “develops.” 


If the screen feedback is disabled, images still render internally, 
but no information is sent to the screen. By turning off the visual 
feedback, a rendering can often proceed faster. 


* Screen feedback on suspended renderings: This field controls 
whether screen feedback is on for suspended renderings when 
they are restarted. Its behavior is identical to the previous 
description of screen feedback for new renderings. 


* Keep a rendering log in System Folder: This field turns on a 


rendering log that is stored in the same location of the System 
Folder as the Preferences file. 


---- "(My Model) Snapshot-1" 
Program version: 1.0 


Rendering begins: 


Rendering method: 


Rendering size: 
Rendering frames: 
Frame rate: 
Camera settings: 


Focal length: 


Scale: 


View center: 


From point: 
809.01702881) 

To vector: 
0.80901700) 

Up vector: 
0.58778524) 
Rendering done: 
Elapsed time: 


Wed, June 30, 1993 11:00:16 AM 
Raytracing 

(368, 197) 

0to0 

12 


8.195¢+2 
1.375¢+0 

(184, 98) 

(0.00000000, 587.78521729, 

(0.00000000, -0.58778524, - 

(0.00000000, 0.80901700, - 


Wed, June 30, 1993 11:00:54 AM 
0:00:38 


The rendering log is a simple text file that logs “start” and 
“end” times for rendering projects. It also documents the 
speed of the rendering (in pixels per second) and, if applicable, 
the conditions under which renderings in progress terminate. 


¢ Frame shaded surfaces in working views: A check box is 
provided here to choose whether or not you want frames on 
shaded objects in the modeling windows. 


Enabling the “Frame shaded surfaces in working views” option in the 
preferences dialog produces quickshaded objects with a black frame around 
each polygon when shaded objects are used in the modeling windows. 


Preferences 


& Enable feedback on new renderings oO Enable feedback on suspended renderings 
Gl Keep a rendering log in the system folder & Frame shaded surfaces in working views 


[ Rendering Settings 


Modeling Window Settings 


Foreground Background 


Preferences 


Rendering Settings 
& Enable feedback on new renderings oO Enable feedback on suspended renderings 
oO Keep a rendering log in the system folder oO Frame shaded surfaces in working views 


Modeling Window Settings 


Foreground Background 


Disabling the “Frame shaded surfaces...” option results in no frames on 
shaded objects in the modeling windows. Depending on the lighting and 
surfaces, objects without lines around the polygons can sometimes be hard 


On occasion, you may wish to view the scene you’re assembling 
as shaded objects, with and without frames around the objects. 
Some objects appear better with frames than others, but you 
have the option of choosing how they will appear. This may be 
preferable to taking flat shaded preview snapshots, since the 
objects can continue to be modeled and adjusted. 
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This preference option does not affect the way objects are 
handled in the model, only how they are represented in the 
modeling windows. 


MobeLinG WiINDow SETTINGS 


Default Display method: The display method used when a new 
model window is set with a pop-up menu for the “Initial object 
display” field. There are three choices in this menu... 

1) Wireframe 

2) Hidden line 

3) Shaded 
These choices correspond to the three display-method buttons at 
the top of each modeling window. These renderers are available 
for the modeling windows’ views. The differences should be 
obvious just by looking at a model using the different display 
methods. 
A discussion of these view display choices is presented along 
with the other renderers later in the manual. 
Default Lens perspective: The default perspective used when 
opening new modeling windows is set by the “Initial 
Perspective” field. The pop-up menu allows you to choose from 
three settings: 

1) Orthographic 

2) Normal 

3) Wide Angle 
These likewise correspond to the three-position perspective 
control found at the top of each modeling window. The three 
choices indicate how the views in the new window present 
objects in the model. They indicate how much perspective is in 
the display, similar to the focal length setting of a camera lens. 
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= SS untitled ee 


rm 


Orthographic display 
(no perspective) 


Orthographic displays present the parallel lines of objects in 
the model as parallel lines in the views. There is no vanishing 
point, no convergence of lines with distance. Orthographic 
displays preserve the absolute dimensions of objects, so they 
can be sized accurately relative to each other or to the rulers. 
In orthographic display, rulers show the object’s scale in units 
chosen in the Set Rulers command. 


a iingithed-a a 
PIP CE 2 
ies | 


Normal display 
(normal perspective) 


On the other hand, a perspective display (the Normal and Wide 
Angle settings), produces more realistic views but does not 
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maintain actual or relative dimensions. Even when they are the 
same size, distant objects are displayed smaller than those closer 
to the viewing plane. 


Wide Angle display 
(exaggerated 
perspective) 


¢ Default window arrangement: The configuration for opening 
new modeling windows is set through this pop-up menu. The 
default is a single pane displaying a Front view of the model. If 
other configurations have been saved as general window 
templates using the Save Window command, you may select 
them here as the configuration for new windows. 


Click on this checkbox 
if you want the window 
configuration available 
to all models 


You may define and save other configurations that will then 
appear in this pop-up menu through the Save Window 
command in the Windows menu. You may save a window 
configuration that you would like to use any time a model is 
open. Once the window is set up, including multiple view 
panes, their sizes and view position, select the Save Window 
command from the Windows menu. The dialog allows you to 
name the window arrangement and choose whether the saved 
window is to be part of this document only or a template 
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available for use in other documents. Windows saved as global 
definitions are available in all models, including this pop-up 
menu. Windows that are not global are saved with the current 
model only. 

* Foreground/Background colors: The “Model Windows Colors” 
fields determine the colors used to display the model in the 
modeling windows. Obviously, you should use colors that are 
complementary, yet with enough contrast to see the information. 
To change either foreground or background color: 


1. Move the cursor to the box representing the color you wish 
to change. 

2. Click once in the box. The standard Apple Color Picker 
dialog box appears. The operating system opens a dialog 
box representing the colors available for the monitor on 
which it is being displayed. There is even a B&W 
representation of the color picker. 


Seq Object Cees 


oa 


ll 


Saturation |® {IE 
Grightoess [2535 |G) 


mea (65535 [fF 
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3. Select the color for that field. You may either click the 
mouse cursor on the color you want, or enter the values for 
that color in the hue, saturation and brightness or red, green 
and blue fields. The numeric fields allow you to match exact 
colors. 


NOTE: /f multiple monitors are installed on your Macintosh 
computer, Vision 3d will ALWAYS open the color picker on the 
monitor with the most color depth available. 
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Note difference 
when "Display 
actual object 
colors" is selected. 
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Changes in the foreground or background colors (or both) apply 
immediately to the current model, as well as to future models 
when opened, when the OK button is clicked. The foreground 
and background colors are not saved with the model. 


Display actual object color: The colors used to display objects 
in modeling windows may be the simple foreground color or the 
actual colors of the objects, as determined by the texture 
currently applied to them. The use of actual color is enabled 
with the “Display Actual Object Colors” check box. 


If this item is disabled, the modeling windows display objects in 
the designated foreground color ONLY. Objects displayed with 
the foreground color only will appear as if your monitor’s screen 
is in BkW/monochrome mode. This is especially apparent 
when a window is using the Quick Shade display method. 
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If actual object color is enabled, the applied texture is used for 
the object’s representative color, even in wireframe display. If 
the texture uses a color map or pattern, either of surface or solid 
type, a single color is chosen for that object in the modeling 
windows that is an average of the map’s colors. No attempt is 
made to track any color variations across the map. 


Remember, objects with no texture have a default opaque matte 
white surface. Thus, these objects appear with a white 
representation in the modeling windows. If the background 
color is also white, or close to white, the objects may become 
invisible or difficult to see. To avoid potential confusion in this 
area, you should try to pick a background color that is unlikely 
to be matched by object colors. 
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¢ Fit new document window to screen: When opening a new 
model, you can choose whether the window that opens is sized 
as fit the screen or simply opens at a default size. 


If this preference option is enabled, the window extents will be 
set as large as possible without overlapping any open palettes. 
That means, if the Button bar is visible at the top of the screen 
plus the Lighting and Textures/Shapes palettes are showing at 
the bottom of the screen (where they are designed to fit), the new 
model window will be set up to fit just under the Button bar and 
just above the palettes at the bottom. If the Animation palette is 
also showing and positioned just above the Textures /Shapes 
palette, the window will be automatically shortened so that it 
will not overlap the Animation palette. 


If disabled, the window opens at a standard size and does not 
adjust for any palettes that may be showing. This may be 
desirable when the window is opening on a large monitor, but 
you do not want it to fill the entire screen. 


¢ Put new document on best screen: In hardware configurations 
where more than one monitor is present, you may want the new 
model’s window to open on the monitor with the highest color 
depth. 


If enabled, the new window will open on the best color monitor. 
If there is no difference in color depth between the monitors, i.e. 
— they are all set at 8-bit/256 colors, the window will open on 
the monitor where the Menu bar appears. 


If this option is disabled, the new window also opens on the 
monitor where the Menu bar appears. 


IMAGE SPOOLING SETTINGS 


Image spooling is the process of setting up a buffer or cache on 
the hard-disk drive. A cache is a temporary memory or hard-disk 
storage allocation used by Vision 3d to facilitate the rendering 
process. The use of caches usually involves a trade off between 
speed and memory, but not always. Several rendering processes 
require caches, especially when using Raytracing, to make more 
room available when handling images that cannot fit completely in 
RAM. 
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Image Spooling Settings 


[| Enable spooling for renderings 


Ye | Cache Location... [_] Enable spooling for surface maps (slow! 


[| Enable spooling for sculpted objects (slow) 


You are given the option of using or disabling three different 
caches depending on your rendering priorities. The proper 
configuration of Vision’s cache options can mean the difference 
between a rendering being possible or not. 


Vision 3d requires more memory for rendering than for 
modeling. The higher the rendering quality, the more memory 
needed. This is an unavoidable reality, stemming from the renderers 
method of “seeing” the model. Vision 3d and System 7 cooperate in 
the managing of memory requirements in order to successfully 
render an image. 


When setting up for rendering, the general rule is to try 
rendering with all spooling options turned off. If you have sufficient 
RAM to render the entire image in memory, that is the preferred 
configuration. 


If Vision 3d indicates there is not enough memory, you can 
enable the “spooling for renderings” option first and leave the other 
two spooling caches off. If the rendering is still not possible, you 
may have to turn on the second spooling cache as well (for surface 
maps) and try again. If this still does not free up enough memory, 
then you must choose a lesser-quality renderer, a smaller rendered 
image, reduce the number of objects and the size of texture maps in 
your model, or allocate more RAM to Vision 3d to be able to render. 
Any combination of these changes can free up sufficient memory to 
allow the rendering to occur. 

The third cache option (for sculpted objects) applies only for a 
special class of object called a Sculpt object. Since they are used so 
rarely, this checkbox does not generally impact memory 
management that much. 

An explanation of the Image Spooling Settings in this portion of 
the Preferences dialog box are as follows: 

* Setting cache location: The Cache Location button allows you 
to designate the volume on which Vision’s “virtual image” file is 
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to be created. Clicking this button opens the standard directory 
dialog containing directory navigation controls. You may put 
the spooling file on any mounted volume to which you have 
write access, including removable media like SyQuest or 
Magneto-Optical drives. Note that faster hard-disk drives 
provide better performance. 


When you have navigated to the desired location so that the 
contents of the volume or folder within that volume are visible 
in the directory dialog, you can click either on the “Select 
Current folder” button at the top of the dialog or on the “Here” 
button on the bottom right. Clicking either button completes the 
location selection process and closes the dialog. 


Spooling for Renderings: This check box enables or disables 
caching of the rendered image on the designated volume. 
Segments of the image are then spooled into RAM for 
processing. The actual rendering process occurs in memory, but 
through the use of image caching , renderings too large for the 
available memory can still be created. Disabling this option 
forces Vision 3d to keep the entire image in memory, which may 
render faster but can severely limit the size of rendered images. 


Spooling surface maps: This check box enables or disables 
caching of surface maps. Each map used in a texture requires a 
buffer where the map can be “laid out” for the renderers to look 
at while calculating how that map should appear on the applied 
object(s). If enough maps are used, or the maps used are quite 
large, and all of them are in memory at the same time, there may 
not be enough memory left to render the image. By spooling 
surface maps, i.e. — making them available to the rendering 
process in manageable segments only as needed, Vision 3d can 
handle more (and larger) surface maps without running out of 
memory. 


Spooling Sculpted objects: This check box enables or disables 
caching of the sculpted object’s grayscale image used to make a 
3-D representation. Caching a sculpt object allows Vision 3d to 
deal with the geometric result in smaller chunks during the 
rendering of that object. 


The sculpted-object class converts grayscale pixel-type images to 
elevation data and represents it in the model as a 3-D object. 
Modeling windows display the sculpt object in polygonal form 
strictly for manipulation in the model space. During the 
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rendering process, however, handling of the sculpt object’s 
grayscale representation is very similar to surface maps. The 
grayscale image must be referenced much as a surface map 
would be, except that the image defines a geometric shape 
instead of surface patterns. 


Guidelines for allocating application partition size 


Vision 3d comes with a memory partition setting of four 
megabytes. This is considered the minimum size requirement for 
working with simple projects. For more complex projects, however, 
it is not recommended that you allocate an excessive amount of 
RAM to Vision’s partition. You should allocate only enough memory 
to comfortably hold the active model. If the “memory chip” appears 
in the rendering window, it means there is not enough RAM in the 
partition to hold the model AND allow rendering. Only then should 
you increase the partition size in incremental amounts until the 
memory chip does not appear. 


When you begin a rendering, if running under System 7.0 or 
later, the program is able to use memory outside its partition as 
image buffers for textures and other essentials information. That 
keeps memory inside the partition free for the renderers to use. If 
you allocate most of the available RAM in your system to Vision 3d, 
you can get a message stating there is not enough memory. 
Moderating (reducing) the amount allocated often allows the 
rendering to actually proceed more efficiently. While Vision 3d will 
run satisfactorily under System 6.0.5 through System 6.0.8, it does 
not enjoy the same memory handling flexibility found in System 7.0 
or later. 


In reality, rendering is a matter of managing the available limited 
resources of RAM and hard disk space, as well as CPU performance. 
If after juggling Vision’s memory partition and the cache settings in 
the Preferences dialog, the rendering is still not possible, you are 
faced with the need to reduce the model’s complexity or increase the 
amount of physical RAM in your machine. 


Notice that nowhere in this discussion has the use of System 7’s 
virtual memory feature been suggested. While using System 7 
virtual memory is an option, you should know that this feature in 
the operating system was never intended to replace physical RAM in 
which you could launch applications with larger partitions. It was 
meant only to allow multiple applications to be launched and 
swapped more quickly into RAM as each was made the active 
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application. Strata Inc. strongly recommends NOT using virtual 
memory and makes no warranty of performance in that 
environment. 


ENABLE Map OPTIMIZATION 


This checkbox in the Preferences dialog allows a blanket image 
map optimization to occur. This will happen for any new textures 
that you may create in the current project, or when you open a 
previous model. Once the maps in an existing model have been 
optimized, they remain in that form when saved. You may wish to 
save map-optimized models under a different name. 


The optimization is to further improve rendering speed. This is 
accomplished by making ALL color maps in the model at 32-bits of 
color depth; grayscale maps are stored in 8-bit format. This allows 
the rendering algorithms to run even more efficiently. The actual 
speed improvement depends on several factors, but it will be 
significant. 

Note that when the checkbox for map optimization is enabled, 
the color depth pull-down menu in the Picture dialog is inoperative 
for individual maps you load into a texture, even though it still 
appears active. Every color texture map will be stored as a 32-bit 
image, and every non-color map will be stored as an 8-bit image. 


Of course, map optimization takes more memory. If tight 
memory is a problem, you should not use this feature. 


SAVING PREFERENCE SETTINGS 


Upon clicking on the OK button, changes made to settings in the 
Preferences dialog take effect immediately in the active model. 
However, the changes apply only to the current session until you 
quit Vision 3d. At quitting, Vision 3d updates its preference file 
stored in the System folder so that the same configuration can be 
used the next time Vision 3d is launched. 


If something happens while in Vision 3d that exits the 
application without quitting — a system or application crash, power 
failure, etc. — the Preferences changes are not saved to the 
preferences file. When Vision 3d is restarted the next time, it will 
open the same as before the Preferences changes were made. 
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Navigating in 3-D space 


The requirements for creating and editing 3-D models is far more 
complex than for working with images in 2-D applications. Two- 
dimensional images in a paint program usually requires only one 
window; the shapes and colors of the drawing are displayed in the 
window directly; there are no issues of lighting, shading or view 
position or perspective, unless artificially introduced by the user as 
part of the 2-D image. 


In Vision 3d, three-dimensional objects must be projected onto 
the flat viewing surface of the monitor. The program is capable of 
showing every object in a model as it appears from any viewing 
position. And during the rendering process, lighting direction and 
intensity must be taken into account to accurately describe the 
appearance of the surfaces on those objects. 


Think of a view plane as a gateway into Vision 3d space. In 
addition to viewing the model space, you perform most of your 
scene layout in these views. Through the views, you can draw and 
manipulate objects, assign textures, position lights, and take 
snapshots with the camera tool as desired to obtain finished, 
rendered 2-D images. 


In order to present the 3-D data of a model, Vision 3d is given 
the ability to open multiple views which allow you to look at models 
from any direction. Each view within a window defines a plane 
upon which the 3-D objects are projected. By specifying the point in 
space from which to view the objects, and by establishing how much 
of the scene to include in the display (angle of view), an unlimited 
number of viewing and editing positions can be defined. 


WORKING IN SCALE 


The scale or unit of measure in which you wish to model is set 
through the Set Rulers command in the Edit menu. Once set, the 
designated units are global in scope and used for all models. You 
may change the units as often as needed. Changes will be 
immediately shown in the current model. The size of the objects do 
not change, just the units used to display their measurements. 


Strata Units 


In reality, the size of objects in a model are defined using an 
internal unit called Strata Units. When you choose a unit of scale — 
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inches, for example — the Strata Units for that object are translated 
into the chosen display units. One Strata Unit is 1/72 of an inch. 


Using rulers 


Selecting the Show Rulers check item (in the Edit menu) toggles 
rulers on or off in the views in the active window. However, only 
views meeting specific conditions will have usable rulers; rulers will 
not be present in other views not meeting the criteria. 


Only the Top, Bottom, Front, Back, Right, and Left home 
positions qualify for this requirement. Note that the Isometric view 
position is the only view in the “standard view set” not included in 
this group. Thus, only these views will have usable rulers...and only 
when there is no perspective present in the view. 


Unlike paint or drawing programs, where the image’s display 
requirements are much simpler and usually limited to one window, 
Vision 3d can display its 3-D objects from any direction and with 
varying perspective. But rulers are a 2-D mechanism. As such, they 
are only valid in views with no perspective and which are aligned to 
axes of the coordinate system. If handled correctly, the views would 
also be parallel to the faces of the objects. That is because only non- 
perspective views aligned to one of the absolute axes can display 
objects in a way that can be represented on the rulers. Accurate 
dimensions on the rulers are possible only when objects can be 
drawn in true scale and their sizes relative to each other can be 
visually determined. 


ORTHOGRAPHIC WHILE MODELING 


The discussion about rulers in the previous topic leads into one 
of the most important rules for navigating in 3-D space. That rule, 
printed in all caps and bold letters for emphasis, is: 


“ALWAYS MODEL IN ORTHOGRAPHIC DISPLAY, THEN 
SWITCH TO PERSPECTIVE FOR RENDERING.” 


An examination of this statement should make its usefulness 
obvious. As explained earlier in this chapter, displaying objects 
orthographically presents them in their true size relative to other 
objects. It also removes the problem of parallax in the view due to 
perspective. 


A quick manual alignment example demonstrates this concept: 
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1. Upon opening a new model, draw a filled rectangle from the 
Top view. The size isn’t important for this purpose. Just draw it 
to fit comfortably in the view. 
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2. Switching to the Front view, set the three-position lens control 
to its center position of Normal. 
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3. Choose the “Fit Views to All” command in the Windows 
menu. As the lens setting is moved from Orthographic to 
Normal, the rectangle appears to become smaller. It is just an 
optical effect, and using this command compensates by moving 
the view plane closer to the object. 

4. Draw a Cube in the Front view. Again, the size isn’t critical, just 
a comfortable size that fits in the view. It is also not critical 
where you draw the cube. 
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5. Using the Object Move tool (the tool at the top right of the Tool 
palette), now click and drag the cube object so that it is 
positioned where you think it is resting on the surface of the 
rectangle. 
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How close were you able to line-up these two objects while the 
view was in perspective? To check, switch the lens control back to 
Orthographic and choose the “Fit Views to All” command again (to 
compensate for the telephoto effect of the lens change). When the 
view redraws, you will probably find the object is not where you 
thought it would be. 


The point of this exercise: The ONLY way to be sure of object 
size and position is to model in views using the Orthographic lens 
setting to display objects. 

CoorDINATE SYSTEM(S) 


Vision 3d uses a three-axis coordinate system patterned after the 
standard Cartesian space model where the three axes are always at 
right angles to each other. This model is sometimes also referred to 
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as the Euclidean Geometry Model. By convention, the axes are titled 
X, Y, and Z for horizontal, vertical, and depth respectively. When 
looking at the Front view, positive-X is to the right, positive-Y is up, 
and positive-Z is toward the view plane. To help you remember, 
Vision 3d uses the “left-hand rule” for its coordinate mathematics: 
With the thumb pointing up (positive Y), the index and middle 
fingers point at positive X and positive Z respectively. This is also 
reflected in the numbers showing on the rulers. 


Note that the numbers [3=———__ Untitled-1 
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positive to the right 
(x) and positive in the 
up (y) directions. 


Of course, this naming convention makes a basic assumption 
about which way is up in the 3-D space. As you will find when 
using the full-featured window and view system in Vision 3d, views 
can be moved and/or rotated into virtually any orientation. So how 
do you keep track of the “up” direction? 


Relative and absolute references 


Actually, there are three coordinate systems maintained in 
Vision 3d: 


1. Model coordinates (absolute) 
2. View coordinates (relative) 
3. Object coordinates (relative) 


As noted, the model space has absolute coordinates against 
which all objects and the other relative coordinate structures are 
referenced. This means a given object or group of objects can be 
referenced either by its absolute model coordinates or relative to the 
active view. It also means that when an object is rotated so that it is 
no longer aligned to the absolute coordinates — the positive Y axis is 
no longer “UP” — it has its own coordinates to maintain a reference 
for things attached to it, like textures. 
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Click on the Absolute 
radio button to see 
the selected object 


actual position, scale, 


and rotation in the 
model space 
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Object coordinates are used by textures. Even when an object is 
moved or rotated, object coordinates are used to set and maintain the 
position of a texture on that object. 


Transform dialog box 


In addition to using the rulers as a reference for drawing objects 
to desired scale, a Transform command is provided in the Modeling 
menu. Choosing this command opens the Transform dialog box. 
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The dialog box presents the current position, scale and rotation 
of the selected object or group. At the bottom of the dialog, two 
radio buttons allow you to switch between absolute and relative 
coordinates. The relative setting is based on the currently-active 
view. 


Entering a number directly into one or more of the fields in this 
dialog will effect a change in the object upon clicking the OK button. 


NOTE: While you can often use the rulers of a view (or multiple 
views) to “draw” an object to a desired size, if the dimensions of the 
object are especially critical, you may want to double-check that object 
with this Transform dialog. As with any application where the scale of 
its window(s) can be magnified or reduced, the accuracy of the rulers 
declines as the scale is reduced and improves when magnified. 


This command is active when only one object or group is 
selected. If no selection is present in the model, or more than one 
object is selected, this command is not available. 
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Extensions explained 


Installing extensions is a simple process of placing them in the 
Extensions folder within the application folder. Extensions are 
software add-ons developed either by Strata Incorporated or third- 
party vendors to extend the capability and feature set of the standard 
Vision 3d program. These separate extensions to Vision 3d are 
typically distributed on floppy disks and represented as separate 
files on the desktop. Instructions for using each extension are 
typically shipped in the package with the extension. 


Extensions are placed in the Extensions folder that must be 
located within the StrataVision 3d application folder on the same 
level as the application itself. Its name and location are not optional. 
Sub-folders may be used within this folder, if desired to organize the 
various extensions located there, but is not necessary. Vision 3d 
looks in the Extensions folder for the extensions it can use each time 
it is launched. The extensions are then available from within 
Vision 3d for reading or saving specific file formats, for creating 
objects, or for creating special animation effects during a modeling / 
rendering session. 


Depending on the type of extension, Vision 3d adds that 
extension’s features to the appropriate area of the program: 


* Import/Export. Support for importing and exporting additional 
file formats will appear as options in the Open, Open As, and 
Save As dialogs. 


* Filters. Post-rendering filters appear in the Modify Image sub- 
menu in the Edit menu. They will follow the list of built-in 
filters always found in that sub-menu. 


* Modelers. Modeling extensions, which provide additional 
modeling tools for creating unique object types are appended to 
the bottom of the Modeling menu. 


¢ Animation. Extensions that provide automated animation 
effects appear at the bottom of the Animation menu. 


* Rendering Export. Rendering extensions that support external 
rendering formats appear in the Render Using command sub- 
menu in the Render menu, as well as in the “Render Using” pull- 
down menu in the Render command’s dialog box. 


Some extensions are included free of charge with the product. 
Other extensions are sold as an after-market enhancement. They 
may be purchased either from Strata Inc. or third-party developers 
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who support the Vision 3d product. For detailed instructions ona 
specific extension’s operation, refer to the appropriate 
documentation provided with that extension software. 

For information concerning the currently available extensions, 


please call the Strata Incorporated general telephone number listed 
at the beginning of the manual. 


Windows and Views 


Windows are used to access documents. An open Vision 3d 
window displays an open document. Documents may be either 3-D 
models, renderings in progress, still images from any source, or 
animations to be played. Each type of document is supported in a 
different type of window, with controls to handle the information or 
data present in that specific document. Any combination and 
number of these windows may be open at one time on the desktop, 
depending on the available memory. 


Technically, dialog boxes and alerts are also windows. This 
chapter deals only with document windows. If dialog boxes and 
alerts are discussed, they are presented in context with the operation 
of the document windows. 


Windows are elements of the desktop interface. Their presence 
on the screen and their movement, sizing, opening and closing, etc. 
are handled by the Macintosh Operating System. The contents of the 
windows, however, are controlled by Vision 3d. Vision 3d supports 
multiple windows on the screen. The windows may show views of a 
model, multiple models, other documents, or auxiliary information 
important to the active model. 


This section discusses the fundamental operations within a 
Vision 3d modeling window. 


Quick Tutorial 


This Quick Tutorial is meant to provide a basic understanding of 
window operation. Follow it to go through a step-by-step exercise of 
the various controls found on modeling windows. 

To open a new model: 

1. Pull down the File menu from the menu bar. 

Choose the “New” command. Vision 3d responds by opening a 

window. The default configuration for a new model is a single 

pane containing a Front view of the model space. 
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NOTE: The specific window configuration for a new model 
is determined by the “New Document Window” Preferences 
setting. Please refer to the discussion about the Preferences 
dialog box earlier in this chapter. 
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Set the three-position lens control to Orthographic. This 
allows you to see the absolute sizes of objects relative to each 
other. That’s important for accuracy when aligning or scaling 
objects. Orthographic ignores size as a factor in the view. 


. 


Set the display method to wireframe. Like window 
configuration, the lens control position and the display method 
for anew model can be set in Preferences. 
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10. 


Select the Sphere primitive tool from the Tool palette. This is 
done by clicking on the icon on the Tool palette. It will appear to 
“depress” as it becomes selected. 

Draw a sphere in the model window. You can do this two 
ways: 1) Click once in the window to place a sphere at the 
default size or 2) click once in the window and drag until the 
marquee is the approximate size you want the sphere to be. 
Release the mouse button to place the sphere in the window. 
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Place two or three more primitives of your choosing in the 
window. 

From the Windows menu, choose the “Split View” command. 
Vision 3d responds by splitting the window vertically into two 
identical panes. 


Spit View 


In the right pane, click on the view title. A pull-down menu 
appears listing the standard view positions. 

Choose the Top view from the view title menu. Vision 3d 
responds by redrawing the view in the right pane from the top 
orientation. Contrast this view with the original Front view in 
the left pane. 
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If all the objects are not fully visible in the views after splitting 
and changing view orientations, you can use the “Fit Views to 
All” command in the Windows menu. This adjusts the scale of 
the views to show all the objects in the model. 


Fit Views to All 


Select the Object Move tool from the Tool palette, if not 
already selected. This is the tool at the top right of the palette. 


In the Top view, click anywhere on one of the objects and drag 
it upwards on the screen. Releasing the mouse button causes 
the object to redraw in its new position. Moving an object 
upward on the screen in the Top view is the same as moving the 
object further away in the Front view. 
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13. 


14. 
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Still in the Top view, reposition another object toward the 
bottom of the screen. Naturally, this is the same as moving the 
object closer in the Front view. Notice in the Front view how the 
size of the repositioned objects do not change, despite the fact 
that they have moved closer or further away. This is because 
Orthographic ignores closeness to the view plane as a factor in 
the view. 
Using the View title menu, change the Top view to Isometric. 
As before, the view is redrawn from the new orientation. 
Contrast again with the Front view. Notice how it’s sometimes 
difficult to visually determine which way a wireframe object is 
facing, especially without perspective. 
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15. Switch the lens control to Normal. Notice how the objects get 


smaller. This is the electronic equivalent of the effect you would 
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18. 


GENERAL OPERATION 


see if you reduced the telephoto setting of a zoom lens on a 
camera in the physical world. 
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From the Windows menu, choose the “Fit Views to All” 
command. Notice how the objects are now bigger. Using the 
zoom lens and camera example again, this is the equivalent to 
moving closer to the objects. With the lens control set to Normal, 
the objects now display with a vanishing point perspective. 
Notice also that closer objects are bigger than those further away. 
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Cycle through the display methods by clicking in turn on the 
hidden line, quick shaded and wireframe settings. Notice how 
hidden line helps you understand which way objects are facing. 
Notice how the quick shaded display shows lighting direction. 
NOTICE HOW WIREFRAME REDRAWS QUICKEST! 


Select the View Rotate tool on the Tool palette. Vision 3d 
places an overlay in front of the windows. 
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19. In the Front view, click and drag the right center handle of the 


overlay 24° to the left. Watch the feedback area at the top of the 
window as you drag the overlay handle to see when the view is 
rotated 24 degrees to the left of true Front. 


| Rotation angle: -24.00° 
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il Rulers unavailable perspective W{] Rulers unavailable in perspective 


When you release the mouse button, Vision 3d redraws the view 
from the new orientation. Notice that Vision 3d changed the 
View Title to “Custom.” If you rotate the view too far, choose the 
“Undo View Rotation” command from the Edit menu to return 
to the true Front view, then repeat the above steps to rotate the 
view to the left. Alternately, you can choose the Front view 
again from the view title pull-down menu. 


Viewports into 3-D space 


Only one window can be active at one time. In the case of 


Vision’s modeling window, which supports multiple views as split 
panes within the window, only one view is active within the active 
window at one time. 


From time to time, you may wish to work in different views. By 


using views that look at a model from different directions, you can 
better understand the spatial relationships of the objects. It is also a 
technique to more easily access objects that are hidden or obscured 
by other objects. 


To make another view active: 

Click on the view. If the desired view is within a window 
already open and visible on the desktop, simply click within its 
borders to make it the active view. 


Display choices 
View title pop-up 
3-way perspective 


View management 
overlay 


Rulers (X axis) 


Split bar (vertical) 
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¢ Use window-handling commands in the Windows menu. If 
the window is hidden behind another window or not currently 
open, you may bring it forward by selecting the window from 
the list of open windows or opening one using the New Window 
command. The selected window becomes the active window. 


Either way, the chosen view is brought forward and its controls 
enabled. Controls are not visible on inactive views or windows. 


Anatomy of modeling views 


Vision 3d model windows have the standard controls common 
to most Macintosh applications. These controls are for manipulating 
the windows in the desktop environment, i.e. opening, closing, 
moving, sizing, etc. 


SAMPLE MODEL 


Numeric feedback 
Split bar (horizontal) 
Rulers (Y axis) 


View move cursor 


View set center 
symbol 


You should also become familiar with the Vision 3d view 
controls. The controls associated with handling views in Vision 3d 
include: Display method, view angle, view title pop-up, feedback 
area, and view management tools’ overlays. While most of these 
controls are integrated into the window frame, the view 
management overlays contain a special set of controls available only 
when one of the view management tools is chosen. Depending on 
which view management tool is selected, the overlays allows you to 
move the entire view set on any axis, move individual view planes in 
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Top view 
Back view 


View Set Center 


Left view 


Bottom View 
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or out relative to the view set center, or rotate the views on any axis 
around the view set center. 


Vision’s custom view management controls are discussed in the 
balance of this chapter. 


THE View SET 


Each window has a complete set of views available to it. The 
Vision 3d view set consists of seven home views: Front, Back, Top, 
Bottom, Left, Right and Isometric. More than one view may be 
present in a window by splitting the window into panes. The 
specific view shown in each pane is chosen through its title pop-up 
menu. More than one pane can use the same home position. 


xX Isometric view 


Right view 


Front view 


View Set 


Each window has its own view set associated with it. Each pane 
within a window is assigned a “home” position in the view set in 
this manner and linked together through an imaginary point 
common to all views in the window. This common point is called 
the View Set Center. 
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View SET CENTER 


No matter where they are positioned in 3-D space, views are 
always tied to their respective view set center. This minimizes the 
possibility of becoming lost. Each view remains aligned on the 
central point, providing a consistent orientation during rotation, 
moving in and out, or when displacing the entire view set to another 
location in the model space. 


This center point is represented by a “plus”-shaped icon in the 
center of the active view whenever a view manipulation tool is 
selected from the Tool palette. 


A view set may be displaced on any axis to allow concentration 
on a specific area of a model. To move a view set to another position 
in 3-D space, simply move or drag the view set center icon in the 
active view to the area of the model you are interested in. Dragging 
a view set center in one view moves all the views connected to that 
view set. When a view set is moved, each view in the set redraws to 
show its new respective location. 


MULTIPLE VIEW SETS 


Opening a new window automatically installs a new view set 
center, independent of other existing view sets in the model. As 
view panes are added to a window by splitting an open window, 
they become part of that window’s view set and are tied to that 
window’s view set center. 


A view set, with its attendant views, can be positioned 
independently anywhere in the model space. This allows you to 
open separate modeling windows that look at different areas of the 
same model. 


Managing a view set 


Selecting one of the view management tools automatically 
displays a set of view control handles as an overlay in the active 
view. Each view management tool has an overlay with specialized 
handles to accomplish the functions of the selected tool. These 
handles provide interactive adjustment for positioning and/or 
rotating views as needed around or in a model. 


The view management overlays include one or more of the 
following components: 
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Top Center Handle 
Drag cursor down to 
move view set down 
vertically. 


Left Center Handle 
Drag cursor right to 
move view set right 
horizontally. 


Right Center Handle 
Drag cursor left to 
move view set left 
horizontally. 


Bottom Center Handle 
Drag cursor up to move 
view set up vertically. 
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¢ View set center icon (indicates the actual location of the view set 
in relation to objects in the model). 


¢ Horizontal/vertical move handles. 

¢ In/out move handles. 

¢ Horizontal/vertical rotation handles. 

¢ Clockwise/counter-clockwise rotation handles. 


While these overlays are just one part of the total view 
management system, they are considered the primary method for 
handling views and view sets. 


View management overlays are modal in function. This means 
you can’t edit the model while they are visible. Selecting another 
tool from the tool palette removes the overlay from the active view. 


MovVING THE ENTIRE VIEW SET 


With the view rotation tool selected, the view set center is 
represented by a “plus”-shaped symbol in the center of the active 
view. Whenever the view set center is moved, the view set moves 
with it. 


Top Corner 
- rh S Handles 
Drag cursor down 
r " 4 to pull view plane 
outward from view 
set center. 
a] == q 
Bottom Corner 
b o a Handles 
f Drag cursor up to 
push view plane 
closer to view set 


center. 
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To move a view set center: 


1. Position the cursor on the symbol in one of the open views 
associated with the view set. 


2. Press the mouse button and drag horizontally or vertically as 
desired within the view. 


3. Release the mouse button. 


All views connected to the active view set re-draw to show their 
position at the new area of the model. 


A view set center can be effectively moved on any axis by using 
views perpendicular to each other. The view set moves all of its 
views in spatial unison whenever it is shifted to another area of the 
model. 


Modifier keys that apply to moving views: 


A. Shift key — Constrains view set movement in the horizontal or 
vertical direction (in the active view) while dragging with the 
“grabber” function of the tool. Using the overlay handles 
automatically self-constrains the movement direction by the 
handles’ functions. 


B. Option key — During a move on the in/out (Z) axis, the tool 
moves only the active view closer to or farther from the view set 
center. Without the Option key, all views of the view set move in 
unison. 


ROTATING VIEWS AROUND THE MODEL 


Just as objects within the model can be rotated to present a 
different side in a view, views may be rotated to look at the model 
from different sides, positions, and angles. Rotating views from 
their designated home positions to custom positions (and back) 
does not affect viewing plane distance from the view set center. As 
a view is rotated around its view set center, it remains a constant 
distance from the center point. 
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Top Center Handle 


Drag cursor down to i | ! 
rotate view plane by 
im oO im 


down vertically. 


Left Center Handle 
Drag cursor right to 
rotate view plane 
right horizontally. 


Right Center Handle 
Drag cursor left to 
rotate view plane 


o oO C) 
left horizontally. SS DP 
Bottom Center Handle 


Drag cursor up to ALL Corner Handles 
rotate view plane Drag cursor clockwise or counter-clockwise 
up vertically. to rotate view plane around in/out axis. 


When the View Rotate tool is chosen, eight view rotation handles 
become visible on an overlay in the active view. Dragging one of 
these handles rotates the view in the direction of the cursor drag. 
Each view can be rotated independently, but remains linked to its 
view set center at all times. 


To rotate a view: 


1. Position the cursor on one of the view handles. Use the left 
edge handle to rotate right; right edge handle to rotate left; 
bottom to rotate up; and top to rotate down. 


Additionally, rotation around the in/out (Z) axis in either a 
clockwise or counter-clockwise direction can be accomplished by 
using one of the four corner handles. These rotate a view ina 
circular motion while maintaining the same position and plane 
angle relative to the model. 
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View rotate tool Untitled-3 


selected 


View rotate tool’s 
cursor engages 
rotate up handle on 
view management 
overlay 


2. Hold the mouse button down as you drag the handle. A 
marquee appears and moves with the cursor to provide visual 
feedback. It previews the rotation operation. Numeric 
information is also presented in the feedback area at the top of 
the active window. 


Nh  —<$<$< ay 


PIQUA] Fotomate: 207 


As cursor is dragged 
up, the feedback 

area tracks the angle 
of rotation 


...and a view rotation 
marquee appears to 

indicate the rotated 
position of view 


15] 


Releasing the mouse button executes the view rotation and the 
view redraws to show its new position. The title for the rotated 
view changes to a “Custom” designation, indicating that it is not 
one of the seven home positions. 


When mouse button Untitled-3 
is released, view re- se ee | 

draws to show new 

position 4 : 


View management 
overlay remains in 
place until another 
tool is chosen 


Oo 


i) 


[| Rulers available in standard views only 


As explained, a view’s position is identified by its title appearing 
in the top left corner of the view frame. Clicking on the view title 
causes a pop-up menu to appear, and allows you to select a home 
position of that view. You may choose from seven home positions 
provided in a view set. 


When a view is 
rotated, its view 
title changes 
from the starting 
home position 


Fee) eA | 


..to th fa =a 
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If a view has been rotated using the rotation handles, the title of 
that view automatically becomes “Custom,” since it is no longer at a 
designated home position. To return a rotated view to a home 
position again, simply select one from the pop-up menu. The view 
will redraw showing the designated view position. 


For example, you may want to rotate the Front view to obtain a 
better angle on an object for a particular operation or rendering. 
When you are finished and want to return the view back to true 
front, just choose the “Front” title again. Upon release of the mouse 
button, the view redraws to show the model from the chosen 
direction. 


Modifier keys that apply to rotating views: 


A. Shift key — Constrains the view rotation angle to 45° 
increments. 


B. Command key — Allows view rotation in less than 1° 
increments. 


MovVING VIEW PLANES IN AND OUT 


The distance from the view set center to a view plane is 
controlled by handles on the view move tool overlay. 


In/out handles are located at the corners of the overlay. As you 
drag the View Move tool on these handles in the active view, they 
normally move all views connected to a view set in or out 
simultaneously. To move only the active view and leave the other 
views unchanged, hold down the Option key while dragging the 
cursor. 


Moving views closer to or farther away from objects in a model 
does not affect these objects; it just changes the distance of the views 
from their view set center and, thus, the way they display objects 
showing in them. 


To move the view set in or out: 


1. Position the cursor on one of the in/out handles on the tool 
palette. The in/out handles are located on the corners of the 
overlay marquee. The top handles pull the view away from the 
view set center. The bottom handles push the view toward the 
view set center. The cursor shape indicates engagement when 
properly positioned over a handle. 
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View move tool 


selected / 


2 SSS untitled-3 


i fi 
Custom w J 


View move tool’s 
cursor engages 
move-in handle on 
view management 
overlay 


[ Rulers unavailable in perspective 


2. Push the mouse button and drag the cursor. Drag the cursor 
down from a top corner handle to move the view set outward; 
drag the cursor up from a bottom corner handle to move the 
view set inward. Visual feedback is provided in the form of a 
marquee in the active view as it is moved in or out. 
Additionally, numeric feedback at the top of the active view 
indicates the views’ distance from the view set center. 


; a= tntitiea-3 
As cursor is dragged = {oF T Wisi T] view sistance: 4.982 in 
up, the feedback Leustom w | 


area tracks view’s 
distance from its 
view set center 


...and a view move 

marquee appears to 
indicate the relative 
position of view 


[ Rulers unavailable in perspective 
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When mouse button 
is released, view re- 
draws to show closer 


position 


View management 
overlay remains in 
place until another 


tool is chosen 
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Release the mouse button to complete the view movement. 
The view is moved a distance corresponding to the distance of 
the cursor drag. When the view move operation is executed (via 
the release of the mouse button), the view redraws to show its 
new position. 


SSS untitled-3 = 
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Repeat as needed to position the view exactly. The distance 
moved in a single drag of the cursor varies with the distance of 
the view from the view set center. The farther away it is, the 
farther it will move in either direction. The increment becomes 
smaller when the view is closer to the center point. This 
approach helps minimize over-corrections when attempting to 
precisely position a view. 


At times, views will not show any apparent movement, even 


after moving the view plane several times for what you feel is an 
extended distance. The lack of visible movement is usually caused 
by one or more of the following conditions: 


No perspective in the view. Orthographic or parallel projection 
views do not have any depth cues and will not usually show 
view distance changes, except in the most extreme positions, i.e. 
very far away or very close. 
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¢ The view plane is very close to the view set center. In this case, 
the unit of movement is small and will take longer to move large 
distances outward. 


¢ The view plane is very far away. In this case, the increment is 
greater and the views moves farther with each cursor drag, but 
the movement is not obvious because of the extreme distance. 


Often it is more efficient to first use the “Fit Views to All” or “Fit 
Views to Selection” commands in the Windows menu. These 
commands automatically position views a comfortable distance from 
the designated object(s). Then, once within range, you can use the 
move handles to fine tune the view set’s position. 


It is possible to move a view too close to objects in a model, 
causing the view plane to “clip” some of the surfaces making up the 
object(s). While you can still render a clipped object, its surface 
disappears at the clipping plane. If the object is made of single-sided 
polygons, its interior will also disappear. In most cases when you 
experience clipped objects, you will want to back up slightly to make 
sure the entire object is visible on the front side of the viewing plane. 
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Sometimes an object will seem to disappear when views are 
moved in or out. Don’t be concerned by this event. The object is still 
there, it is just outside the field of the view. Or, it may be behind the 
view plane because the view has been moved inward too far. That is, 
the object is actually behind the viewing position in 3-D space. If 
desired, move outward until the object is visible again. Switching to 
another view that shows the model from a different direction may 
also allow you to see the object again. If all else fails, you can always 
use the Fit Views to All command to show all objects in all views. 


Modifier keys that apply to moving views: 


A. Shift key — Constrains view set movement in the horizontal or 
vertical direction (in the active view) while dragging with the 
“grabber” function of the tool. Using the overlay handles 
automatically self-constrains the movement direction by the 
handles’ functions. 


B. Option key — Moves only the active view closer to or farther 
from the view set center, during a move on the in/out axis. 
Without the Option key, all views of the view set move in 
unison. 


SETTING PERSPECTIVE 


Views without perspective display the model in an orthographic 
projection. As mentioned earlier in this chapter, you should use 
orthographic display during the modeling phase of your projects. 


With orthographic projections, parallel lines of objects in the 
model appear parallel in the view and objects always appear their 
true size relative to one another. There is no convergence of lines or 
diminishing of objects with distance even though they may be great 
distances apart. Engineering or architectural drawings commonly 
employ these types of images. Orthographic projections are often 
used to produce front, side and top views of objects in CAD-type 
programs as well. 
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= Untitled-1 
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projection 


Perspective control Front _w])% 
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objects in model 
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projection —__ 


[| Rulers unavailable in perspective 


Perspective adds the element of depth to the views. With 
perspective, objects closer to the view plane appear larger than those 
farther away. Views with perspective appear more natural, since this 
is the way your eye or a camera forms images in the real world. 
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=e: = Untitled-1 
Pols Fell Lens: Wide Angle 24mm 


Perspective control Front_w | 
set to Wide Angle om Bec 


View displays 
objects in model 
with increased 
perspective in 
projection 
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PERSPECTIVE CONTROL IN MODELING WINDOWS 


Vision’s view angle control operates much like the focal length 
adjustment on a camera’s telephoto lens, but with a much greater 
range. A three-position view angle control is located at the top of 
each window. The three settings are: Orthographic (no perspective), 
Normal, and Wide angle. 


Untitlhed-1 
| Lens: ‘wide Angle 24rom 


Modeling views are primarily for editing the model, and so have 
limited perspective adjustment. Perspective in the modeling views 
is useful primarily for understanding spatial relationships within a 
model and providing help in setting up scenes. 


PERSPECTIVE CONTROL IN CAMERA WINDOWS 


While snapshots can be taken in modeling views, the camera 
windows are actually intended (and preferred) for that purpose. For 
that reason, the windows from camera objects offer more control 
over perspective. 
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Ccanera 0 _ 
fF Wiew angle: 46° SOrmm 


The perspective for a camera window is continuously variable. 
The slider control is located horizontally at the top of the window 
frame. At the full right of its travel, the camera window view is at 
maximum telephoto. This translates into essentially no perspective. 
The full left of its travel is ultra-wide angle. The view angle in that 
case is so extreme in perspective that objects are often distorted 
beyond recognition. The objects, of course, do not change...just the 
way they are being viewed. 


In 35mm camera format terms, Vision’s lens range is comparable 
to a Imm to 1600mm zoom lens...with macro focusing at no extra 
charge! This may seem a bit excessive, but the point is that 
seemingly small adjustments of the view angle control can 
sometimes create radical changes in the focal length for the window. 


Consider an actual camera lens. Reducing the focal length on a 
telephoto lens widens its angle of view. Predictably, the scene 
appears farther away as the field of view widens. Conversely, 
increasing the focal length brings the image closer as the lens’ 
telephoto power zooms in on its subject. If the scene becomes too 
small or too close, you can simply compensate by physically moving 
the camera closer or farther from the subject. With the camera in 
your hands, you can walk around taking pictures of objects from any 
angle, at various distances, and with varying orientations. Whatever 
appears in the camera’s view finder is focused onto the flat film 
surface and captured with a click of the shutter. 


By applying the lens metaphor to the operation of Vision’s 
perspective control, you can adjust view planes in 3-D space through 
various mechanisms, including moving, rotating, magnifying and 
focal length. Looking at a model projected on a view plane is similar 
to looking through the view finder of a Single Lens Reflex camera. 
What you see in the view finder is what you get when you take a 
snapshot. 


The appearance of 3-D objects in a camera window depends on 
three factors: 


¢ The view angle (focal length) 
¢ The magnification (zoom factor) 


F 
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The distance of the view (from the model) 
Just as in the real world, the distance between the camera (view) 


and subject (objects) affects how much perspective actually is 
apparent in the image. If you are very far away, there is little 
perspective effect. If you are close, the perspective becomes more 
extreme. Obviously, the most useful situation is a balance of these 
three factors to obtain something approaching a “normal” 
representation. 


When a camera window is first opened in Vision 3d, the view 


angle control is set at Normal by default. To increase the view angle 
(reducing the focal length and introducing more perspective into the 
view): 


1. 


Position the cursor over the slide control on the active camera 
window. Remember, only the active window has active controls. 
If the desired camera window is not the active window, simply 
click the cursor once anywhere in its boundaries. It will become 
the active window and you can then adjust its controls. You can 
also make a camera window the active window by selecting it 
from the “Camera Windows” sub-menu in the Windows menu. 


[eT Cc 
[ITT sal EW Rc 


If there is no camera window open for a camera object inserted 
in the model, use the “Camera Windows” command to select the 
desired camera window from the sub-menu. This causes the 
window to open and become the active window. You may also 
double-click on the camera object to open its window. 
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2. Press the mouse button and drag the control to the right. The 
feedback area displays the view angle for the window as you 
drag the cursor. Depending on the length of the slider control, 
you can adjust the view angle in increments as small as one 
degree. Narrower windows have a shorter control extent, so the 
increments may be coarser. 


A‘? View angle: 93° 20mm 
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3. Release the mouse button to execute the perspective change. 
The control shows its new setting and the view redraws to show 
the model with the adjusted perspective. 


To obtain more perspective in a view, adjust the control further 
to the right. As the view angle is increased (focal length decreased), 
you will notice that objects in the model appear smaller. They seem 
farther away from the view, even though neither the objects nor the 
view has actually moved. 


You can compensate for the wider view angle in two ways: 


* Move the view plane(s) closer to the objects. Using the view 
move tool. 


* Magnify the image of the objects in the view. Using the 
magnify tool. 

Often a combination of the two options is used to obtain the 
desired view of the model. Conversely, moving the sliding control to 
the right reduces the perspective and increases the telephoto factor 
until, at the end of its travel, the camera window shows an 
orthographic projection of the objects. If the objects appear too close 
when the control is set at the desired view angle, it may be because 
the camera object itself is positioned too close to the objects. 


If you wish to move the camera closer or farther from the objects 
to compensate for the view angle/perspective, you can easily re- 
position the camera presenting that view of the model. This can be 
done two ways: 


¢ By using the Object Move tool and dragging the camera object 
away from the scene in one of the modeling windows. The 
view presented in the camera window for that object will redraw 
showing the new position of the moved camera object. 
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* By using the View Move tool in the camera window. The 
overlay that appears in the camera window allows you to move 
the view plane just like you can in the modeling windows. But 
this time, the camera object responds by moving its actual 
location in 3-D space in concert with the view move tool’s 
operations. 


MAGNIFYING OBJECTS IN VIEWS 


Views may have a scale factor applied to the images they 
display. This is often convenient when you wish to “zoom in” ona 
particular area of the model for more detail. You should not confuse 
the magnify tool’s ability to make objects appear larger or smaller in 
a view with the view move tool’s control operation of moving the 
view plane closer or farther from the objects. 


Nor should you confuse the larger or smaller size of the objects 
in the view with changing their actual size. Scale in a view is 
different from the actual scale of objects. The magnify process does 
not alter the model in any way, nor does it change the distance 
between the view planes and the model. It only magnifies the image 
that is displayed in a view. 


The magnify tool is located on the tool palette. It works in both 
the modeling windows and the camera windows. When this tool is 
selected, the cursor changes to a magnifying glass shape whenever it 
is within the borders of the active view. 


When to use the View Magnify tool 


As the view angle is adjusted for a particular window, the objects 
may appear larger or smaller than desired. As discussed, one of the 
ways you can compensate is by moving the views in or out. 
Sometimes it may be more desirable to keep the views positioned 
where they are and simply adjust the scale factor of a particular 
view. 


There is no limit to the magnification or reduction available. 
However, if you try to magnify or reduce beyond the mathematical 
precision of the software, an alert is displayed announcing that you 
cannot scale the view any further that direction. It should not be 
necessary to ever zoom in or out that far. If that occurs, you should 
reduce the magnification ratio until the views work appropriately 
again, then move the view plane closer to or farther from the 
object(s). 
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NOTE: /n some extreme magnification cases, a view may display 
inaccurate representations of the objects even before the limit is reached 
because the math precision is compromised in some way. Be assured 
that the data in the model is still intact, and will render correctly once 
the view scale is adjusted to acceptable magnification limits. 


How the View Magnity tool works 


The magnify tool works three ways: 
¢ Single click (fixed zoom factor) 
* Dragging (variable zoom factor, with view set center shift) 


¢ Shift-Dragging (variable zoom factor, with stationary view set 
center) 


There are situations when one method is more useful than the 
other. It is convenient to have multiple magnification methods 
available. 


Clicking once in the active view magnifies or reduces the view 
by a factor of two. When magnifying, the image will zoom in on the 
point where the tool was clicked in the view. This also changes the 
location of the corresponding view set center to align with that 
coordinate in the model space. When reducing, the view set center 
does not change position. 


A plus or minus symbol is visible in the center of the cursor to 
indicate whether the single click/zoom will enlarge or reduce. 
Without the Option key, the tool will magnify an image, signified by 
a plus symbol in the cursor shape. Holding down the Option key 
changes the symbol to a minus. With the minus symbol showing, a 
single click of the tool reduces the view’s image. 


Dragging the tool in the active view performs a variable 
enlargement or reduction on the view. The view set center will 
likewise shift to the point where the magnify tool was clicked in the 
active view unless constrained by the Shift key. 


When the Shift key is held down, the view set center remains 
fixed, but the enlarging or reducing is still variable. With this 
method, if the object(s) in which you are interested are slightly off 
center, you may have to re-position the view set center to keep them 
within the view as you zoom in. 
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To use the magnification tool by the constrained variable drag 
method: 


1. Hold down the Shift key. This locks the view set center at its 
current position. 


2. Position the cursor anywhere in the active view. The direction 
you drag determines whether the view is to be enlarged or 
reduced. 


3. Hold the mouse button down and drag the cursor. Move the 
cursor toward the center to enlarge, away to reduce. As the 
cursor is moved, a marquee shrinks or expands to provide visual 
feedback. 


Feedback area 
tracks magnification 
ratio 


Starting marquee 
Drag marquee 


With Shift key held 
down, the cursor 
doesn’t have a “+” or 


symbol in icon 
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4. Release the mouse button. The screen redraws to show the 
magnified view. 
With the Shift drag method, if the cursor is placed at or near the 

edge of the view and moved toward its center, the marquee rectangle 

indicates the area of the view that will be enlarged. In other 
situations, the degree of magnification corresponds to the difference 
in size between the beginning and ending marquee rectangles. 


Modifier keys that apply to magnifying views: 


A. Option key — Using the single-click method of magnification, 
holding the Option key down reduces the image. 
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B. Shift key — Constrains the zoom operation by locking the view 
set in position. The magnification or reduction is aligned on the 
view set center. Without the Shift key, the view set center moves 
to the point in the view where the mouse button was clicked to 
the zoom in or out. 


Window Types 


There are five types of document windows in Vision 3d: 
* Modeling 
* Camera 
* Rendering (also called a snapshot window) 
¢ Image 
¢ Animation 


As discussed at the introduction of this section, the window 
frame for each of these window types contains the standard 
Macintosh interface elements. Those standard elements with which 
you should already be familiar include the title bar, size box, close 
box, zoom box, and scroll bars. 


The structural components inside the windows are presented 
here. Mention is also made when the frame of the window types 
vary from the standard elements common to all windows on the 
Macintosh desktop. 


MODELING WINDOW AND ITS CONTROLS 


Modeling windows are typically the most-often used windows 
in Vision 3d. A modeling window contains one or more views into a 
3-D model’s space. 


More than one model may be open at one time with its windows 
looking into its modeling space. At least one window must be open 
on the desktop for a model to remain open in memory. Closing the 
last window of a model closes the model as well. 


A model space is an unlimited area in which you draw objects 
and assemble scenes. More than one window may be opened 
through which you may view and work in a model. Multiple 
modeling windows are usually oriented to view the model from 
different directions, although more than one view can use the same 
position in space. 
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The size of a modeling window is completely adjustable. Larger 
modeling windows may be split to contain multiple views. Each 
window has a view set center that ties all the views in that window 
together. Moving the view set center moves all the views in unison, 
but individual views may be moved around the view set center, as 
well as closer to or farther from it. A view’s magnification scale may 


also be adjusted. 


View move, rotate and scale operations are performed with the 
three view management tools located on the Tool palette. 


Opening and closing windows and views 


Choosing the New command from the File menu opens a 
modeling window for the new model. Choosing the Open command 
from the File menu opens those modeling windows for an existing 
Vision 3d model file that were open at the time it was saved. 


Additional modeling windows for a model that is already open 
may be opened through the New Window or Open Window 
commands in the Windows menu. A window may be closed by 
simply clicking on its close box in the upper left corner of the 
window frame or by using the Close command in the File menu. 


The New Window command opens a completely new window 
whose configuration is exactly like the currently active window. The 
Open Window command allows previously-saved windows to be re- 
opened. Once open, the window may be altered as needed for size, 


number of views, view positions, etc. 
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Sizing Model and 
Camera windows 


When dragging the 
Resize box ona 
model or camera 
window, the size of 
the view inside the 


window is displayed 


in the feedback 
area at the top of 
the window 


The numbers are only | 


visible during the 
resizing operation 
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Windows may be opened or closed one at a time, as needed for 
the editing task at hand. You may also close a model and all its 
windows with one click by holding down the Option key while 
clicking on a window’s close box or using the Close command in the 
File menu. 


Sizing windows 


A model window may be sized in two ways. Clicking on the 
Zoom box in the upper right corner expands the window frame to 
fill the available space in the screen on which it resides. Clicking on 
the zoom box again returns it back to the original size. Clicking and 
dragging on the Resize box at the lower right corner of the window 
frame allows you to manually set the size and proportions of the 
window. 


In Vision 3d, as you drag the window frame of either a model 
window or a camera window, a numeric readout appears in the 
feedback area at the top of that window. This readout gives you 
the size in pixels of the active view within the window frame. 
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If the height and width of a view happen to be sized so that a 
whole number ratio exists between the two numbers, that is 
displayed as well. The numbers are visible only while the resize 
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operation is taking place. When the mouse button is released, the 
numbers disappear. 


View controls 


Modeling windows include some specialized controls to adjust 


the way objects are displayed and what type of information is 
presented. All of the view controls can be given a default setting for 
new models and/or new windows through the Preferences and Set 
Rulers commands, both in the Edit menu. The options for the 
controls are: 


Display Method: Choose from wireframe, hidden line-removed 
wireframe, or quick shaded. The display method applies to all 
views within the window. 


Lens Setting: Choose from orthographic, normal perspective, 
and wide-angle perspective. The lens setting applies to all views 
within the window. 


Feedback Area: No choice is available. Each tool provides 
relevant information during editing operations in this area of the 
window. Use this information to more accurately control the 
tool operations. 


Rulers: Choose the unit of measure and the major and minor 
graduations that appear on the rulers. 


Split bars: Add or delete panes in the window. To add panes, 
drag a split bar to the size of the pane desired or double-click on 
a split bar to split an existing pane in half. To delete a pane, drag 
its split bar to the window’s edge or hold down the Option key 
while single-clicking on the split bar. 


View title: Use the pull-down menu in the view(s) to choose the 
view direction you wish displayed. You can choose from seven 
“home” positions. If a view has been customized, by rotating 
the view away from its home orientation, you will see the word 
“custom” appear in the view title. To return to a home position, 
simply click on the view title and select a home position again. 


Move and Rotate overlay: The overlay appears when one of the 
view management tools is selected on the Tool palette. Using the 
View Move tool, you can use the overlay to move the view set in 
3-D space. Using the View Rotate tool, you can use the overlay 
to rotate views around the view set center. 
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Display method 


CAMERA WINDOW AND ITS CONTROLS 


Camera windows are similar in function to modeling windows, 
but are linked to camera objects inserted in the model. Camera 
windows cannot be split. They contain only one view per window. 
Camera windows are independent of any other sets of views found 
in modeling windows, so they have more flexibility in positioning 
and orientation. 


Camera #1 


Variable perspective / / Sees AS 
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Image area 


Camera windows also have a continuously-variable focal length 
control in their window controls instead of the three-position one 
found on the modeling windows. Each camera window is attached 
to a specific camera object inserted in the model. Just like its real- 
world equivalent, the proximity of the camera object to other objects 
in the model determines what objects are seen in the window and 
their apparent perspective in the view. 


RENDERING WINDOW AND ITS CONTROLS 


Images can be rendered of the assembled model using the 
camera tool from the Tool palette. Vision’s image rendering 
capability includes many options and involves extensive 
calculations. In its most simple form, renderings can be thought of 
as taking photographs of a model. A snapshot is made from the 
active view. Camera windows are usually preferred for setting up 
renderings because of their positioning flexibility, variable 
perspective control, and range of adjustments via the Edit Primitive 
command (in the Modeling menu). 


While a rendering 

is in progress 
1-time refresh button 
Continuous feedback 
Activity indicator 
Progress bar 

Image display area 


When a rendering 
is completed 


Feedback area 
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When a rendering is initiated, Vision 3d opens a separate 
rendering window over the active view selected for rendering. 


iunsitted— a 
Sa) * | 


Think of these rendering windows as frames of film in the 
process of developing. By turning on the feedback option, you may 
watch the image “develop.” Turning off the screen feedback helps 
Vision 3d render quicker. 
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A rendering window contains some specific controls that are 
unique to this type of window. As indicated, these controls allow 
you to observe the rendering process as it occurs. They also provide 
a graphic indication of progress and completion time. Rendering 
windows serve as on-screen monitors during an image’s creation. 
The main area of the window usually corresponds to the size of the 
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rendered image. If the image size being rendered is larger than the 
screen, the rendering window controls will also include scroll bars 
and a re-size button to allow repositioning any part of the currently 
rendering image within the window. 


As with any desktop window, a rendering window can be 
moved around the screen or to the background, even while the 
rendering continues. To terminate the rendering, simply click on the 
window’s close box. 


Refresh button 


The rendering window display may be updated as often as 
desired by clicking the refresh button. The refresh button is at the far 
left of the feedback area at the top of the window frame. Each time 
the button is pushed, the image is re-drawn once to the rendering 
window in its current state. You may choose whether the colors of 
the image will be dithered or not by setting the Dither check item on 
or off in the Edit menu. 


The effect of this command is noticeable only on monitors set to 
color depths less than full color (24-bit). If the Dither effect is 
enabled, images are drawn with the help of Color QuickDraw, which 
halftones the image using the available system palette. 


Continuous rendering feedback 


An image may be continuously updated to the window as it is 
being rendered by clicking on the “lock” button, located next to the 
refresh button. When engaged, the screen display is updated in real 
time as the rendering proceeds. While desirable at times, this 
significantly slows the rendering speed. 


Activity indicator 


Located to the right of the refresh once and refresh lock controls 
in the rendering window feedback area is a “beach ball”-style 
activity indicator. The beach ball rotates as the image renders. 
Rotation speed can also be an indication of rendering speed, 
although near the end of a rendering — especially one with higher 
than screen resolution — it is normal for the activity indicator to 
move slowly or intermittently. 


Estimated time to render 


A time estimate is continuously displayed and updated in the 
feedback area of the window. The time is displayed in minutes and 
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seconds or in hours and minutes, depending on the interval of time. 
The numbers indicate time to completion. 


Obviously, the estimate is just that — an estimate. The only way 
it could be more accurate is to render the image to decide how long it 
will take to render, then render it again for the image. The estimate 
approach is intended to be advisory, and typically is longer than the 
actual time. 


(alithed-1) Snapaiient-3 


The estimate is updated periodically and becomes more accurate 
as it gets closer to completion. The estimate calculation attempts to 
include all factors that impact the rendering time: 1) rendering 
method, 2) image size and resolution, 3) number of objects and light 
sources in model, 4) number and size of texture maps in model, 5) 
CPU speed, 6) whether Vision 3d is running in the foreground or 
background, and 7) if in background, how much foreground activity 
is occurring. 


Progress bar 


The last control is a progress bar, also located in the feedback 
area at the top of every rendering window. The bar moves 
horizontally (to the right) as the imaging proceeds within that 
window. Vision 3d makes a best estimate of the amount of work 
completed at any point during the rendering process; however, some 
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rendering processes use recursion and may communicate an 
inaccurate completion status. 


When the bar reaches the right edge of the window and the 
beach ball stops turning, the rendering is complete. You may also 
look at the Snapshot Windows sub-menu to see the status of all 
currently open renderings. 


‘It’s done!” 


For your convenience, the chosen system beep sounds when a 
rendering is completed. Upon completion, the rendering controls 
are removed from the feedback area and replaced with pertinent 
information about the rendered image’s time to render, file size, 
dimensions, resolution, and color depth. 
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If the completed rendering was started and completed in a single 
session from a “normal” snapshot, the software waits for you to 
decide what to do with the finished image. 


The image will save automatically if the rendering was queued 
in a batch-type situation (even just a batch of one). This is set up by 
either choosing the “Render Later” option in the Render dialog or by 
using the Suspend Rendering command on a rendering that has 
already started, then restarting the rendering to allow it to finish. 


Animations 


Rendering animations adds one more element to the rendering 
window controls while it is in progress. In addition to the time 
estimate (for the total animation), a combination of numbers appear 
between the time estimate and the progress bar. These numbers 
indicate the current frame being rendered and the total frames to 
render. 
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Additionally, if the animation being rendered is actually a sub- 
set of the total frames scripted in an animation sequence, two sets of 
numbers are displayed. The first set is the current frame and total 
frames to be rendered during the current project; the second set (in 
parenthesis) shows where the frames being rendered fit into the 
larger animation sequence. 


IMAGE (VIEWING) WINDOW 


Image windows are used to display pixel or draw-type images 
on the screen. The data contained in an image window may be from 
any source, whether Vision 3d renderings or otherwise, and in any 
format supported by an import/export extension. PICT is the native 
Macintosh format, and thus is directly supported without the need 
for extensions. 

Upon opening an image window, the feedback area above the 
image contains relevant information about its size in memory, 
dimension in pixels, dots-per-inch resolution, and color depth. 
Draw-type PICT images do not display the resolution since draw 
elements in the image are resolution independent. 
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You may save an image from one of these windows in any 
format supported by the installed extensions. Additionally, you may 
print the image to any Chooser-selectable output device. As many 
image-type windows may be open at one time as desired, depending 
on the available memory. 


ANIMATION (PLAYBACK) WINDOW AND ITS CONTROLS 


Animation windows are available for the purpose of playing 
animation sequences that have been saved to multiple-image files. 
The animation sequence may be from any source, Vision 3d or 
otherwise, and in any format supported by an import/export 
extension. 


Both QuickTime and PICS formats are supported by Vision 3d 
when a set of frames is rendered as part of an animation sequence. 
The software automatically assembles and saves the file as the 
frames are rendered. The total number of frames to be rendered and 
the starting frame is set through the Render command in the 
Rendering menu. 


The PICS format is commonly used for animation data exchange 
between applications. The QuickTime format is available only on 
Macintoshes running System 6.0.7 or later; System 7.0 or later is 
recommended. A QuickTime extension is also required in the 
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System Folder (not in StrataVision 3d’s Extensions folder) to support 
this format. 


The method used to play the animation depends on the format 
of the file being displayed. In the case of a PICS files, the individual 
images making up an animation sequence are normally spooled one 
image at a time from a hard disk. 


However, Vision 3d has a provision to load the frames of a PICS 
animation sequence into memory so they may be played in the 
animation window more smoothly. This option is enabled with the 
Playback from Memory command in the Animation menu. Its 
operation is discussed in the Animation chapter under that 
command's reference. 


QuickTime movie files are intended to play from the hard disk 
without the need to load them all into memory. The maximum 
frame rate depends on the speed of data transfer from the hard 
disk, as well as the decompression rate. The QuickTime format can 
contain audio information, which Vision 3d also supports for 
playback. 


NOTE: Vision 3d does not provide animation “editing” tools, beyond 
applying post-rendering filters that may be installed as extensions. 
Vision 3d is intended as a 3-D modeling and rendering solution. It 
provides high-quality “raw footage” usable in other applications whose 
reason for being is animation editing. The level of QuickTime support 
provided in Vision 3d is discussed in the Animation chapter. 


Playback controls 


As with other windows in Vision 3d, animation playback 
windows contain a set of controls that allow it to perform its specific 
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task. Six buttons are located at the top of an animation playback 
window. The functions of these buttons are very similar to the 
controls on a home VCR machine. 


controls 


Stop _| | | Loop 
Rewind Step forward 
Step backward Play 


If the “Loop” button is on, the animation sequence repeats 
continuously while the Play button is down until you click on any of 
the other buttons. The sequence in which the animation sequence is 
looped depends on the status of the “Reverse on Loop” command in 
the Animation menu. 

You should refer to the explanation of the Reverse on Loop 
command’s operation in the Animation chapter, later in this manual. 
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If the Loop button is off, the animation is played through once 
and stops. To view it again, click the Rewind button first, then the 
Play button. 


Full-screen playback 


Whenever an animation playback window is the active window, 
two commands become active in the Animation menu: Full-screen 
Playback and Background color. Do not confuse this Background 
Color command with the background color field in the Preferences 
dialog box. The Preferences setting applies to the background color 
of the modeling windows. This color command sets the color behind 
an animation being played in full-screen mode. 
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The Full-screen Playback command toggles on or off each time it 
is selected. When enabled, the animation frame contained in the 
playback window is centered on the screen and the rest of the 
monitor is temporarily filled with the chosen background color. 

During full-screen playback, the Menu bar is temporarily 
hidden. It is still active, however, and its menus can still be accessed 
as usual by clicking while the cursor is in that area of the screen. 


Controlling animation playback through the keyboard 


In addition to the playback buttons provided on the animation 
window, Vision 3d allows you to control animations through the 
cursor and Return keys. These keys operate as follows: 


Return and up-arrow cursor..... Start or stop Playback (each 
time pressed) 


DOWN -arrowW CULSOT ........ssceeeeeeeee Rewind to frame 1 
(beginning) 

Left-arrow CUISOF ..........cscceeceeees Move backward 1 frame 

Right-arrow CUISOT .........ceeeee Move forward 1 frame 


Additionally, you can click directly on the view with the mouse 
cursor to alternately start and stop playback. 


These keyboard and mouse click equivalents can be a convenient 
alternative when the button controls on the playback window are 
hidden during full-screen playback. They save you from having to 
show the window frame each time you wish to start, stop, or rewind 
an animation. 


Commands used for General Operation 


The following commands are considered applicable to the 
general operation of the software. A detailed explanation is 
included. 


Keyboard shortcuts are shown on those commands that have 
been given one in the standard configuration. You may change or 
add keystroke equivalents to any command through the Customize 
Menus command. This command is explained later in this section of 
the chapter. 
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About StrataVision 3d command (Apple menu) 


Opens an information window for StrataVision 3d. The window 
identifies the version of StrataVision 3d in use and the copyright 
notice from Strata Inc. More important, it displays the amount of 
memory available to Vision 3d and how much is being used for 
objects and images. In System 6 MultiFinder or System 7, this 
window monitors only the amount available within the allocated 
partition, not all memory available through the System. 


About StrataVision™... 
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The “About StrataVision 3d” window also displays the number 
of objects currently in the model space. This can be important 
information in determining the amount of RAM that will be required 
to be able to successfully model and render images of your model. 


Note that instances of shapes only count as one object even 
though the shape itself may be of complex construction containing 
many objects or other shapes. Some renderers — specifically the 
Raytracing and RayPainting algorithms — require that these shapes 
be broken down into their individual components during rendering. 
Thus, depending on the model structure, the object count given in 
this window may not represent the actual load imposed on the 
renderer. 


If this dialog is too big 
to keep open on your 
monitor, but you want 
to continue observing 
the space available in 
the image and object 
buffers... 


... Click on the 
zoom box in the 
move bar 


It will reduce the 
dialog from 
this size... 


... to this 
smaller size 
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You can keep this dialog open 
on your screen to monitor 
Strata Vision 3d's operation. 


If you wish to keep this information visible while working in the 
application, but do not want the entire “About StrataVision 3d” 
dialog box taking up valuable monitor real estate, click on the zoom 
box to reduce the window so it shows just the essential information. 
It may be dragged to some out-of-the-way spot where you can still 
see it in the background, or it can be brought forward quickly when 
needed. 

This window is not modal, i.e. — it may be open in the 
background while other operations are performed in the active 
window, it can be used to monitor the amount of free memory from 
moment to moment, so it won’t interfere with any other operations. 
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Close command (File menu, #W) 


The Close command closes the active (front-most) window. 
Choosing Close has the same effect as clicking the close box in the 
upper left corner of the active window. 


Non-active windows are not affected by this command, except to 
bring another model window or rendering window forward upon 
closing the active window. 


CLOSING MODEL WINDOWS 


If the active window is the only window open for a model, the 
model is also closed with this command. Holding the Option key 
down while using the Close command (or while clicking the close 
box of the active window) closes all windows associated with the 
active document and, by extension, closes the document. 


When closing a model that has never been saved, Vision 3d asks 
if the model should be saved. Clicking “yes” displays the Save As 
dialog box, with controls to name the model and select the disk 
volume or folder in which to save it. Clicking “No” discards the 
model. Clicking “cancel” returns to the model without closing it. 


When closing a previously-saved model with changes, Vision 3d 
asks if the changes should be saved. Clicking “yes” saves the 
changes made since the model was last saved; replacing the old 
version with the new one. Clicking “No” discards the changes 
made, leaving the previously-saved version intact. Clicking “cancel” 
returns to the model without closing. 


CLOSING RENDERING WINDOWS 


If the active window is a rendering window, and the rendering 
has been completed, only that window is affected. A rendering 
window has no ties to a model once the rendering is done. However, 
closing a model with a rendering still in progress terminates the 
rendering as well. 


When closing an unfinished rendering, if the rendering has been 
in progress for longer than four minutes, Vision 3d asks if you wish 
to suspend the rendering. If you choose “Yes,” the rendering will be 
suspended, then the window is closed. If you choose “No,” the 
window is closed without suspending the rendering and saving the 
work performed to that point. If you choose “Cancel,” the program 
continues with the rendering. 
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You may save an unfinished rendering two ways: 
¢ As only an image in its current state of completion. 


¢ As asuspended rendering that can be restarted at another time 
for completion. 


To save as an image, use the Save command in the File menu 
with the rendering window as the active window. A Save As dialog 
appears where you are asked to name the image, designate its 
format, and indicate where it is to be saved. The Save As dialog 
automatically provides a default name based on the name of the 
model where the snapshot was taken. The image format defaults to 
PICT for the save format. You may choose other formats from the 
pull-down menu in the dialog. The formats available depend on 
what import/export extensions are installed in the Extensions folder. 


To suspend a rendering, use the Suspend Rendering command 
in the Rendering menu. A Save As dialog appears where you are 
asked to name the suspended rendering and indicate where it is to 
be saved. To restart a rendering that has been suspended, use the 
Open command in the File menu. 


When closing a just-finished rendering that has never been 
saved, Vision 3d asks if the image should be saved. Clicking “Yes” 
displays the Save As dialog box with controls to name the rendering 
and select the disk volume or folder in which to save it. Clicking 
“No” discards the image. Clicking “Cancel” returns to the image 
without closing it. 


When closing a rendering that has been previously saved 
(possibly as a partially-completed image), Vision 3d asks if the 
changes should be saved. Clicking “Yes” saves the changes made 
since the image was last saved — the new version replaces the old 
one. Clicking “No” discards the changes made, leaving the 
previously-saved version intact. Clicking “Cancel” returns to the 
image without closing it. 


Modifier keys that apply to the Close command: 


A. Option key — Closes ALL modeling windows for the active 
model. This effectively closes the model. Without the Option 
key, the Close command closes only the active window; leaving 
other open windows alone, if present. 
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Copy command (Edit menu, #C) 


The Copy command places a copy of selected items on the 
Clipboard. Copy does not remove anything from the document, but 
does replace the previous contents of the Clipboard with the copied 
items. 


Modifier keys that apply to the Copy command: 


A. Option key — Copies the selected object(s) from a Vision 3d 
model with the coordinates for those objects. Without the 
Option key, the object’s position in 3-D space is not retained. 


Customize menus command (Edit menu) 


The Customize Menus command allows you to customize the 
keystroke shortcuts used by menu commands. This command is 
always available. 


Vision 3d is shipped with a default set of keystrokes attached to 
its menu commands. You may use, alter, or delete them as needed. 
You may also add keystrokes to any command that does not already 
have one specified. 
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When this command is called, a modal dialog opens instructing 
you to choose a command for which the keystroke command is to be 
changed. All the menu commands will be active for the purpose of 
selection. They will not perform their normal function while this 
dialog is open. This dialog will remain open to allow you to change 
as many command keystrokes as needed at one time. When all 
changes have been made, click the “Done” button or push the Return 
key. 

Each time a command is chosen, a second dialog opens that 
allows you enter a single character that is to be used with the 
Command key for executing that command from the keyboard. The 
chosen command is displayed in the dialog as a convenience while 
choosing the keystroke. The command name itself is not editable. 


GENERAL OPERATION 


Faber tier characher be eke a9 @ command 
kei steer teu for the “Set Rulers" meni 
item. 


Normally, command keystrokes use a two-character sequence 
involving just the Command key and another character. On 
occasion, you may wish to use a three-character combination because 
of its special meaning to you. While you may enter only one 
character in the dialog, that character may use the Option key to 
enter it. Thus, when executing the chosen command, you then must 
hold down both the Command and Option keys while typing the 
character. Only two characters are displayed in the menu (the 
Command key and character combination), but the character 
displayed for the keystroke equivalent is the one obtained through 
using the Option key to remind you of the special variation. 


NOTE: The command keystroke assignments are saved as part 
of the Preferences file. Many other user settings are saved there as 
well. If the preferences file becomes corrupted, or you must replace 
it for any reason, all of the settings and keystroke modifications that 
vary from the factory settings will be lost. While this is a rare event, it 
is suggested you archive a copy of the preferences file — with all the 
settings just the way you like them — so you can replace it with minimal 
inconvenience. 


Cut command (Edit menu, #X) 


The Cut command removes selected items from the active 
document and stores them in the clipboard. A cut operation replaces 
the previous contents of the Clipboard with the new cut items. 

The items that are cut may be objects (and light sources) in a 
model, text in a dialog field, surface maps in a texture, or any other 
selectable element. Depending on the context, more than one item 
usually may be selected and cut at a time. 
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Modifier keys that apply to the Cut command: 


A. Option key — Removes the selected object(s) from a Vision 3d 
model and retains the coordinates for those objects. Without the 
Option key, the object(s) position in 3-D space is not retained 
when pasted into another model. 


Delete command (Edit menu) 


The Delete command removes selected items from the active 
document without saving the items on the Clipboard. The Delete 
command functions just like the Delete key on the Macintosh 
keyboard. 


Display objects command (Windows menu) 


The Display Objects command allows you to set the level of 
detail displayed in the modeling windows. Display Objects is 
available whenever a model is open. Calling the command displays 
a sub-menu from which the display detail is chosen. 


Windows 
New Window 
Open Window... 
Save Window... 


Palettes 


Actual Size View 
Fit Views to All B= 
Fit Views to Selection #- 
Split View 

Display Objects 


dV Normally 
fis Fast Boxes 


New Camera 
Camera Windows 
Snapshot Windows 


1 Level 

2 Levels 
3 Levels 
¥ Untitled-1 4 Levels 
5 Levels 


vv 


The current display detail is indicated by a check mark next to 
the menu item. The detail level chosen affects all models globally 
until changed again with this command. It is retained from session 
to session. 


The Normally setting displays all objects in the model in full 
detail. Use this setting to see exactly how each object appears. All 
objects in the model are drawn polygon-by-polygon. 
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Untitled-1 


Untitled-1 


by : 
Custom w | 


Rulers unavailable in perspective Rulers unavailable in perspective 
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Custom w | 


Normal display of objects in model Objects displayed as Fast Boxes 


If the model is so complex that the redraw times begin to take an 
extra long time, you can choose to display the objects as fast boxes. 
Fast boxes are essentially bounding boxes calculated by the objects’ 
size and proportions. Each object’s position and size can thus be 
indicated without the burden of faithfully redrawing all the 
polygons that make up each object every time the screen redraws. 


You can also choose the level at which fast boxes are employed. 
Each level setting moves the point at which fast boxes appear further 
down the hierarchical structure, when viewing at the model level. 
Choosing “1 Level” displays standard objects drawn at the model 
level normally, but displays shapes inserted in the model as fast 
boxes. Choosing “2 Level” displays the first level shapes normally, 
but any second level shapes used to make the first level shape as fast 
boxes. The level chosen depends on how interested you are in the 
sub-parts of shapes instances. 

Renderings are unaffected by the Display Object command. A 
model using fast boxes for displaying objects in the modeling 
windows will still render the scene in full detail. There is no need to 
switch to normal display detail before taking a snapshot. 


1.87 


Fit Views to All command (Windows menu, #=) 


The “Fit Views to All” command adjusts all views in the active 
window to include all objects in the active document. “Fit Views to 
All” is available when a document is open. 


The command adjusts the distance of all views in the active 
window from their view set center and, if necessary, repositions the 
view set center for a “best fit” around the model. The magnification 
settings in the affected views are also reset so that all objects in the 
model will appear in all the views. This is useful when you have lost 
your way. 


This command provides an automatic way to move views to a 
larger view of the model or shape. Depending on the location of the 
active view set center at the time this command is executed, the 
affected views may be radically relocated to accomplish its function. 


Only the views of the active window are affected. Other views 
in other windows, which are not connected to the view set of the 
active window, remain as they are. 


Modifier keys that apply to Fit Views to All command: 


A. Option key — Includes the paths of all objects with animation 
scripting in the view. To fit everything in the view, Vision 3d 
determines the outermost extent of the paths attached to objects 
or of the objects themselves (whichever is bigger) to set the scale 
of the view. Without the Option key, this command fits only to 
the extents of the objects. 


Determining the extents of all the animation paths of all the 
objects so they can be included in the views takes longer to 
calculate. This command operates noticeably slower with the 
Option key held down. 

Note that you will not be able to use this command’s keyboard 
equivalent while also holding down the Option key. You must 
use the mouse to select the command in the Windows menu in 
tandem with the option key to obtain this feature. 


Fit Views to Selection command (Windows menu, #- [minus]) 


The “Fit Views to Selection” command adjusts all views in the 
active window to position around a selected object or set of objects. 
“Fit Views to Selection” is available when a selection is made. 
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The command adjusts the distance of all views in the active 
window from their view set center and, if necessary, repositions the 
view set center for a “best fit” around the selection. The 
magnification settings in the affected views are also reset so that the 
selected object(s) will appear completely in the views. 


This command provides a way of automatically moving toa 
tighter view of a specific area within the model or shape. Depending 
on the location of the view set center at the time this command is 
executed, the affected views may be radically relocated to 
accomplish its function. While this same shifting of views and 
viewing scale can be accomplished manually with tools provided on 
the Tool pallet, this command is usually preferred. 


Only the views in the active window are affected by this 
command. 


Modifier keys that apply to Fit Views to Selection command: 


A. Option key — Includes the paths of the selected object(s) with 
animation scripting in the view. The operation of this command 
with the Option key modifier is essentially the same as for the Fit 
Views to All command, EXCEPT that the view extents are 
calculated just for the selected objects. Without the Option key, 
this command fits the view(s) only to the selected objects. 


Determining the extents of the animation path for the selected 
object so it can be included in the views takes longer to calculate. 
This command operates noticeably slower with the Option key 
held down. 


Note that you will not be able to use this command’s keyboard 
equivalent while also holding down the Option key. You must 
use the mouse to select the command in the Windows menu in 
tandem with the option key to obtain this feature. 


New command (File menu, #N) 


The New command creates a new Vision 3d model. New is 
always available, since more than one model can be open at one 
time, depending on the available memory. If there is not enough 
memory available to open a new model, an alert is displayed when 
the command is executed. 


Choosing New automatically opens a single window using the 
window configuration specified in the Preferences dialog box. (The 
default window contains a single Front view.) 
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Each document is separate. It has its own model space 
independent of any other models currently open. This is important 
to understand: The objects you draw and new textures you make in 
one model are not automatically available in another model. 
Complete models or selected objects within models can usually be 
copied, imported, or merged in any combination you wish, but it 
must be done manually. 


New Window command (Windows menu, #/) 


The New Window command opens another window with the 
same configuration as the active window. New Window is available 
when a document is open. 


Windows 
New Window 
Open Window... 


Save Window... 


The second window also displays views of the active document. 
Once open, the second window may be altered as needed, i.e. — 
view panes within the window may be added, deleted, re-sized, 
changed in orientation, or changed in display scale. 


Each window has an independent view set center. You can move 
the view set for a window, without affecting any other window of 
the same document. The view set center placement determines the 
area of the model space that shows within the views of that window. 


Open command (File menu, #0) 


The Open command allows for opening an existing Vision 3d 
model or other file format. Open is always available since more than 
one model can be open at a time. If not enough memory is available 
to open an existing model, an alert is displayed when the command 
is chosen. 
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i Project - Coffee Pot bd 


Preview D Blinds image 


D Coffee Pot - illustration 


CD Coffee Pot - model 
~ D Coffee Pot - prod. proto. 
ty) D Handle - Bump 
ts DC Handle - Color 


D Lid - Bump, sm 
DB Lid - Color, sm 


D Lid - Diffuse, sm 
File Format: PICT File 
&] Show Preview 


Choosing Open displays the Open directory dialog box. Based on 
the import/export extensions currently installed, this dialog will 
recognize files in other than Vision’s model format that may be read 
into Vision 3d. Vision 3d models, DXF, Swivel 3d, Super 3d, PICT 
images, etc. may be opened with this command. However, the 
directory dialog box shows only those files matching the formats 
supported by the extensions. Formats not supported do not appear in 
the directory. 


Open As command (File menu) 


The Open As command allows opening files with non-standard 
format designations. With this command, all files are displayed in 
the directory dialog. When a target file is selected, the user must also 
specify its format from the available options in the “File Type” pop- 
up menu. 
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& Example - DHF import y] 


CD Cat.DHF 4 @ Images 
D Egyptian statue.DHF 


D ET.DHF ( Eject_) 
Desktop 


Preview 


ea uckes “Strata StudioPro™ 
& Show Pre 


DHF File 
EPSF Preview File 
IGES File 
Illustrator File 
MiniCad+ Text File 
PICS File 

Strata Image File 
StrataClip™ File 
Supersd Text File 
Suspended Rendering 
Swivel File 


This command is especially useful when attempting to read non- 
standard file formats. For example, if a DXF document is transferred 
from an MS-DOS® system to the Macintosh, the file type of the 
document is sometimes designated as TEXT instead of the correct 
DXF. In this case, the Open command would not recognize the file 
accurately, but the Open As command will allow reading the file as a 
DXF document. 


With this command, no attempt is made by Vision 3d to “guess” 
the file type of a selected file; the user is expected to know and 
manually designate the format. If the file format chosen is not 
correct, i.e. — the actual data does not conform to the expected 
format, an alert is displayed and the Open As attempt is terminated. 


Open Window command (Windows menu) 


The Open Window command opens a previously-saved window 
configuration. Open Window is available when one or more 
windows have been saved. 
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Saved window configurations are retained either exclusively 
with a model from which it was derived or as templates for all 
models to use. 


A previously-saved window is opened in exactly the same 
location and configuration as it was saved. Once opened, the 
window may be altered, but must be saved again to retain any 
changes made to it. 


If the window chosen through this command is already open, 
the System beep sounds and the window is brought forward, 
making it the active window. 


ee 


LL (oo) 


C4000 45 © crenioee template [ Ceaal | 


Saved modeling windows may also be renamed by clicking on 
the Rename button in the Open Window dialog. 


Page Setup command (File menu) 


The Page Setup command allows specifying printing 
information such as page size, image orientation and image size on 
the page. Page Setup is available when a document is active. The 
active window may contain either a model view or an image. The 
image does not have to have originated in Vision 3d. 


Choosing the Page Setup command displays the Page Setup 
dialog box. 


Vision 3d uses the Macintosh System’s Apple Print Manager to 
print documents. In this way, Vision 3d is able to print to any 
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Chooser-selectable device. The Chooser is a desk accessory provided 
by the System as a menu item in the Apple menu. It allows selection 
of a printer from the available print drivers installed in the System 
Folder. 


Chooser 
; Select 4 printer port: 


Laserwriter K+ ; 


AppleTalk Zanes: : 
Production Lor | User Name: 


ovell, Scott 


: @® Active 
he] poblelalls © Inactive oe 


The format of the Print dialog box displayed depends on the 
output hardware chosen, i.e. ImageWriter, QuickDraw LaserWriter, 
PostScript LaserWriter, Linotronic ImageSetter, Film Recorder, etc. 


PAGE SETUP FOR QUICKDRAW PRINTERS 


QuickDraw Page Setup is available when a document is active 
and a QuickDraw compatible output device has been selected in the 
Chooser. These devices include Apple-brand printers like the 
ImageWriter, the ImageWriter LQ, or the non-PostScript LaserWriter 
SC. Other companies may produce printers that are usable by 
Macintosh computers. 


ImageWriter v2.7 OK 


Paper: @ US Letter © US Legal 


O85 in Zin. 8.5 in. # 4in. 


08.5 in. 4 3.67 in. (28.9 in. 4 5.5 in. 


Orientation Special Effects: Tall Adjusted 


" iz 50 % Reduction 
—) = No Gaps Between Pages 


The dialog box controls printing only, not the format or other 
details of a document. The QuickDraw Page Setup dialog provides 
options for the following settings: 
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Paper. Specifies the physical size of the paper in the printer. 
QuickDraw printers cannot print to the edges of the paper, so the 
print area is always smaller than the physical size. For example, 
the print area for an ImageWriter on an 8.5” by 11” U.S. Letter 
sheet is a 7.5” by 10” rectangle centered on the paper. 


Orientation. Specifies the orientation of the printed page. The 
left icon represents vertical or portrait page orientation. The icon 
on the right represents horizontal or landscape orientation. 
Portrait orientation is the default setting whenever a session is 
begun. If the orientation is changed, it is remembered only 
during the current session. 

Special Effects. Because QuickDraw prepares output optimized 
to the resolution of the device, the Tall Adjusted and 50% 
Reduction options are not available. Check No Gaps Between 
Pages to eliminate the unused area at the top and bottom of each 


page. 


Pace Setup FOR PosTScRrIPT PRINTERS 


PostScript Page Setup is available when a document is active 


and a PostScript device has been selected in the Chooser. These 
devices include Apple printers such as the LaserWriter NT and NTX. 
Other companies also sell PostScript equipped printers for use with 
Macintosh computers. 


Laserlriter Page Setup 
Paper: @) US Letter ©) A4 Letter - ; 
OUS Legal OBS Letter “|_Tabloid 
Reduce or Printer Effects: 
orl io0 |% 
Enlarge: ] Font Substitution? 


Orientation E] Text Smoothing? 
te te) —] Graphics Smoothing? 
: i Ee [x] Faster Bitmap Printing? 


The dialog box controls printing only, not the format or other 


details of adocument. The PostScript Page Setup dialog provides 
options for the following settings: 


Paper. Specifies the physical size of the paper in the printer. 
Depending on the printer driver in the System Folder, as many 
as seven different paper sizes may be available. If the paper size 
selected is smaller than the actual image being printed, only part 
of the image will print on a single sheet of paper. 


Reduce or Enlarge. Allows scaling of the printed image in a 
range of 25% to 400%, where 100% is “normal” size. 
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Orientation. Specifies the orientation of the printed page. The 
left icon represents vertical or portrait page orientation. The icon 
on the right represents horizontal or landscape orientation. 
Portrait orientation is the default setting whenever a session is 
begun. If the orientation is changed, it is remembered only 
during the current session. 

Printer Effects. Allows certain choices supplied through the 
Macintosh System software, including font substitution, bit map 
text smoothing, graphics smoothing, and faster bit map printing. 


Options. Clicking on the Options button accesses any custom 
features available through the specific print driver being used. 
In the case of Apple’s print driver for all LaserWriter-compatible 
PostScript printers, the Options button displays the LaserWriter 
Options dialog box. 


LaserlWriter Options 
A Flip Horizontal 


Flip Vertical 

O Invert Image 

Precision Bitmap Alignment (4% reduction) 
Larger Print Area (Fewer Downloadable Fonts) 
Unlimited Downloadable Fonts in a Document 


In the Options dialog box, additional parameters may be set for 
the way images are printed. The exact format and fields for this 
dialog box may vary according to the version of the LaserWriter 
driver in the System Folder. 


Help. To display Apple’s on-line information about Page Setup 
options, click the Help button. 


Paste command (Edit menu, #V) 


The Paste command places items stored on the clipboard in the 


active document. 


The items being pasted from the Clipboard generally must be in 


the same type as the place they are pasted, i.e. — a 3-D object cannot 
be pasted into a text field in a dialog box. 


However, a special provision is made to allow bitmapped PICT 


and EPS images to be pasted into Vision’s model space. This 
generates a polygonal extraction of the 2-D forms within the image. 
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This is an extension of the functionality provided by the Import 
command. 


Objects copied from one Vision 3d model may be pasted into a 
second model with all data intact, i.e. — the applied texture (if any), 
coordinates (with Option key modifier), as well as the shapes used to 
construct them (if any). 


Paste and the other editing commands may also be used to insert 
and remove surface maps in the texture editing dialogs. 


Modifier keys that apply to the Paste command: 


A. Option key — Pastes the contents of the clipboard into the same 
coordinates from which it was copied. This behavior works 
ONLY if the item on the clipboard is a Vision 3d object that was 
cut or copied with the Option key held down as well. Without 
the Option key, the object is pasted at the location of the view set 
center. 


Preferences command (Edit menu) 


The Preferences command allows the modification of settings for 
basic StrataVision 3d functions. The Preferences command is always 
available. 


Changes made in the Preferences dialog are immediately 
available in the current session and permanently saved to the 
preferences file upon quitting Vision 3d. 


Preferences = 
r— Rendering Settings 
& Enable feedback on new renderings | Enable feedback on suspended renderings 
Oo Keep a rendering log in the system folder & Frame shaded surfaces in working views 


-— Modeling Window Settings 
Initial object display is 


Initial perspective is] Orthographic w Foreground Background 
New document window | Default Vv & Display actual object colors 
&® Fit new document window to screen oO Put new document on best screen 


-— Image Spooling Settings 


& Enable spooling for renderings 


&) Cache Location... oO Enable spooling for surface maps (slow) 


oO Enable spooling for sculpted objects (slow) 


EX] Enable image map optimization f Cancel | (ox i 
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A preferences file is provided as part of the installation process. 
However, the “StrataVision 3d Preferences” file must be manually 
moved into the System Folder before the application will run. If no 
preferences file can be found when Vision 3d is launched, it will alert 
you to this deficiency then quit. 


Choosing the Preferences command displays a dialog box with 
multiple editable fields and pull-down menus. Any changes made 
in the Preferences dialog take effect immediately upon clicking the 
OK button or pushing the Return key. These settings are global. 
They apply to all models, new or existing. Clicking the “Cancel” 
button ignores any changes you may have made in the dialog box. 


Some preferences affect the appearance of the model; others tell 
Vision 3d where its support files are located. An explanation of the 
fields in the Preferences dialog box follows. 


SAVING DEFAULTS 


Changes made in the Preferences dialog box do not update the 
StrataVision 3d Preferences file until you quit Vision 3d. If the 
application is exited in any other manner than through the Quit 
command, i.e. — Type 1 error, System error, Escape Shell (while in 
the Debugger), Force Quit (Command-Option-ESC in System 7), this 
updating never occurs and your changes do not appear when 
Vision 3d is launched the next time. 


FEEDBACK IN RENDERING WINDOWS 


The “Rendering Settings” fields determine whether rendering 
windows open with the screen feedback turned on or off. This 
setting may be made independently for both new and suspended/ 
restarted rendering windows. 


If the feedback is enabled, you can watch an image take shape. 
The rendering window will show the state of a rendering as it 
“develops.” 

If the feedback is disabled, the image still renders internally, but 
no immediate feedback is sent to the screen. By turning off the 
visual feedback, a rendering can often proceed faster. 
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(Untitled-1) =[B= (Untitled-1) 


Visual feedback in the locked With visual feedback off, just click 
down or on position. the re-draw button to update. 


When the screen feedback is off, there may be times when you 
would like to see how the image is coming along. To obtain a one- 
time screen refresh of the image at that moment of the rendering 
process, click once on the button with the pencil icon. The image 
will be drawn and the rendering will continue on without any 
further screen updating until the pencil button is clicked on again. 


NEw WINDOW ARRANGEMENT 


The configuration for opening new modeling windows is set 
through the “New Document Window” pull-down menu. The 
default is a single pane displaying a Front view of the model. If 
other configurations are available, you may select them here as the 
configuration for new windows. 


You may define and save other configurations that will then 
appear in this pop-up menu. This may be done any time a model is 
open. Once the window is set up — including any multiple view 
panes desired, their sizes, and view position — select the Save 
Window command from the Windows menu. The dialog allows you 
to name the window arrangement and choose whether the window 
is to be global or local. Windows saved as global definitions are 
available in all models, and thus included in this pull -down menu in 
the Preferences dialog box. Windows that are not global are saved 
with the current model only. 


DEFAULT DISPLAY METHOD 


The default display method used in new modeling windows is 
set with a pop-up menu for the “Initial object display” field. The 
choices correspond to the three display-method buttons at the top of 
each modeling window. These renderers are available for the 
modeling windows’ views. 
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While shaded views are able to communicate extra information 
about the model that may not be apparent in the other display 
methods, you may find view redraws will be quicker in the case of 
complex models by using wireframe. 


DEFAULT LENS PERSPECTIVE 


The default perspective used when opening new modeling 
windows is set by the “Initial Perspective” field. The choices 
likewise correspond to the three-position perspective control found 
at the top of each modeling window. The three choices indicate how 
views in a new window can present the model, i.e. — how much 
perspective is in the display. This is similar to the focal length setting 
of an actual camera lens. 


Orthographic views display the lines of objects in the model in 
parallel. There is no vanishing point, no convergence of lines with 
distance. Orthographic views preserve the absolute dimensions of 
objects, so they can be sized accurately relative to other objects or to 
the rulers. 


Perspective displays (the Normal and Wide Angle settings) on 
the other hand, produce more realistic views, but do not preserve 
actual or relative dimensions. Even when they are the same size, 
distant objects are projected smaller than those closer to the viewing 
plane. 


FOREGROUND/BACKGROUND COLORS 


The “Model Windows Colors” fields determine colors used to 
display the model in the modeling windows. Obviously, you 
should use colors that are complementary, yet with enough 
contrast to see the information. Changes in the foreground or 
background colors (or both) apply immediately to the current 
model and for all future models to be open. The foreground and 
background colors are not saved with the model. 


MoDELING VIEWS COLOR DEPTH 


Objects in the modeling windows may use the simple 
foreground color or a representation of their actual colors. The 
option is set with the “Display Actual Object Colors” check box. If 
this item is disabled, the modeling windows display each object in 
the foreground color. If enabled, the applied texture is used for the 
color, even in wireframe. If the texture uses a map, either surface or 
solid, the color chosen for that object in the modeling windows is an 
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average of the map’s colors. No color variation across the map is 
attempted. 


You should remember that objects with no texture have a default 
opaque matte white surface. Thus, new objects display a white 
representation in the windows when the actual colors option is used. 
If the background color is also white, the object may be invisible. To 
avoid potential confusion, you should pick a background color that 
is unlikely to be matched by object colors. 


While object colors can be useful to distinguish objects from one 
another, especially in wireframe, screen redraws are faster when the 
modeling window uses the foreground color instead. In the case of 
complex models, you may wish to temporarily turn this preference 
item off. 


ENABLING THE SPOOLING CACHE AND LOCATION 


Caches are temporary hard disk storage allocations used by 
Vision 3d to facilitate the rendering process. Several rendering 
processes often require the use of caches. Their use usually involves 
a trade off between speed and memory. The compromise is to make 
more room available to handle images (both renderings and texture 
maps) that cannot fit completely in RAM. 


You are given the option of using or disabling the various caches 
depending on your rendering priorities. The proper configuration of 
Vision’s cache options can mean the difference between a rendering 
being able to proceed or running out of memory. 


The general rule is to attempt to render without any spooling 
options enabled. If necessary, enable only the image spooling 
option first. If memory is still not sufficient, enable the spooling for 
surface maps. If there is not enough RAM, you can enable the 
spooling for sculpt objects, but this only helps if sculpt objects are 
in the model. 


If you are consistently enduring tight memory or out of memory 
situations, you should consider getting more RAM for you machine. 
However, throwing more RAM at the problem is not the whole 
answer. Often there are alternative modeling methods that can make 
your model more efficient without adversely affecting the rendered 
result. These alternatives are presented in Chapter 3: Modeling 
Objects. 
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The time when memory becomes most critical is when a 
rendering is in progress. In situations where memory is tight or the 
memory configuration is not optimal, the performance of the 
rendering algorithm is less efficient. You will be made aware of the 
problem by a small icon (representing an integrated circuit chip) that 
appears in the rendering window’s feedback area. If you can keep 
the icon from appearing through judicious adjustment of the 
application’s memory partition and spooling options, your reward 
should be an increase in rendering speed. Once a rendering is in 
progress, changes in the preferences and memory partition will not 
help. You must terminate or suspend the rendering, make the 
changes, then try again. 


Setting cache location on hard disk 


The cache structure is in two parts: RAM buffers and hard disk 
buffers. Vision 3d takes care of setting up the RAM buffers. You 
control the location of the hard-disk buffers. The first part, the 
“Cache Location” button, allows you to designate a location for the 
hard disk portion of image spooling. By default, it is in an invisible 
“Temporary Items” folder within the System Folder. 


A directory dialog opens when this button is clicked to point at 
the drive, volume and folder you wish to use. When you have 
opened the desired folder so that the contents of the folder are visible 
in the directory portion of the dialog, you can click either on the 
“Select Current folder” button at the top of the dialog or on the 
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“Here” button on the bottom right. When clicked, either button 
completes the location-selection process and closes the dialog. 


Spooling Renderings 


This check box enables or disables caching of the rendered image 
on the hard disk. Segments of the image are then spooled into RAM 
for processing. The actual rendering process occurs in memory, but 
through the use of image caching , renderings too large for the 
available memory can still be created. Disabling this option forces 
Vision 3d to keep the entire image in memory, which may help 
render faster, but severely limits the size that can be rendered. 


Spooling surface maps 


This check box enables or disables caching of surface maps. 
Each map used in a texture requires a buffer where the map can be 
“laid out” for the renderers to look at while calculating how the 
map should appear on the applied object(s). If enough maps are 
used, and if all of them are in memory at the same time, there may 
not be enough memory left to render the image. By spooling the 
surface maps, making them available to the rendering process in 
manageable segments, Vision 3d can handle more (and larger) 
surface maps without running out of memory. Of course, the 
rendering speed will be slower, but at least the software is able to 
render this way. 


Spooling Sculpted objects 


This check box enables or disables caching of the sculpted 
object’s grayscale image from which the sculpt object is generated. 
The sculpted object feature converts grayscale paint-type images to 
elevation data for a 3-D object. Modeling windows display the 
sculpt object in polygonal form strictly for manipulation in the 
model. During the rendering process, however, handling of the 
sculpt object’s grayscale representation is very similar to surface 
maps. The grayscale image must be referenced much as a surface 
map would be, except that the image defines a geometric shape 
instead of surface patterns. 


ENABLE Map OPTIMIZATION 


This checkbox allows a blanket image map optimization to 
occur. This setting will apply to any new texture that you may create 
in your current project, or when you open a previous model. Once 
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the maps have been optimized, they remain in that form when 
saved. You may wish to save map-optimized models under a 
different name. 


Enabling map optimation improves rendering speed. All color 
maps are converted to 32-bits of color depth; grayscale maps are 
stored in 8-bit format. Note that when the checkbox is marked, the 
color depth pull-down menu in the Picture dialog is inoperative for 
individual maps you load into a texture, even though it still appears 
active. Every color texture map will be stored as a 32-bit image, and 
every non-color map will be stored as an 8-bit image. 


Also note that map optimization takes more memory. If tight 
memory is a problem, you should not use this feature. 


Print command (File menu, #P) 


The Print command enables specifying printing options for the 
active document. These include the range of pages to be printed, 
tiling, color depth, etc. Print is available when a document is open. 
Choosing the Print command displays the Print dialog box. 


LaserlWriter “Gandalf” 


Copies:|1 Pages: ® All (3 From: : 
Cancel 
Cover Page: @® No (First Page © Last Page (Hew) 


Paper Source: @ Paper Cassette © Manual Feed 
Print: O Black & White ®& Color/Grayscale 
Destination: @ Printer © PostScript® File 


The options provided in the dialog depend on the printer driver 
in the System Folder. Some options do not apply directly to 
Vision 3d, but are presented here for understanding: 


* Copies. Specifies the number of copies when the active 
document is printed. Enter a value from 1 to 999 in this field. 


* Pages. Specifies the pages to be printed. The default is to print 
all pages in the document, unless values are entered in the 
“From” and “To” fields. 


While extra large images may require that it be tiled across 
multiple pages, each image document is considered to be one 
page long. The concept of pages in a Vision 3d document is not 
applicable. 
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* Cover Page. Specifies whether to print a page containing the 
name of the document along with the time and date printed. 
Cover page is available only for PostScript printers. The cover 
page may be printed as the first page or last page of the 
document by choosing the appropriate option. A cover page is 
for identification purposes only and is not considered part of the 
document. 


* Paper Source. Specifies the way to feed paper into the printer. 
The choices are paper cassette or manual feed. Paper cassette is 
the preset default. When printing to a continuous-feed printer, 
the paper cassette option should be selected. 


¢ Print. Specifies whether to print an image in color/grayscale or 
black & white. Choosing the color/grayscale option will print 
color images on a color printer, and grayscale images on a black 
& white printer. 


Most color printers are capable of only 8-bit, 256 color images, 
but can print full-color images using the System’s QuickDraw 
dithering routines to simulate colors not available with the 
printer’s limited palette. Grayscale is likewise simulated via 
QuickDraw dithering patterns. Black & white restricts the 
output to black & white for any printer, and results in a high- 
contrast image. 


The color/ grayscale option is available in version 6.0.1 and later 
of the Apple print driver. Most print devices are designed to 
work with the Apple print driver. Some non-Apple drivers exist, 
and may or may not provide the same functionality. Some 
devices provide System extensions that add to the standard 
Apple print driver rather than replace it. 
Color images from Vision 3d are rendered in full color (32-bit, 
16.7 million colors) or grayscale (8-bit, 256 levels of gray). 
There is no option for converting to 8-bit, 256 color images in 
Vision 3d, except through the Save/Save As commands. 
Additional image-editing features may be available in other 
programs. 

* Help. To display Apple’s on-line information about Print 
options, click the Help button. 


Quit command (File menu, #Q) 


Choose Quit to exit Vision 3d and return to the Finder. Before 
quitting, Vision 3d asks if you want to save changes to open, un- 
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saved documents, or documents with changes made in them since 
they were last saved. 


Any changes made to the Preferences dialog box during the 
session are updated to the StrataVision 3d Preferences files at this 
time. 


Revert to Saved command (File menu) 


Choose the “Revert to Saved” command to discard the changes 
made to a model or image and restore the active document to the 
last-saved version. This command is available when a document has 
been previously saved, then changes are made after the last save. 


Do you want to discard 
Changes made to “Sample 


model"? 


(od 


When executing the Revert to Saved command, Vision 3d 
displays an alert warning of the consequences when reverting to a 
previous version: The current state of the document will be 
discarded and cannot be undone. Click “OK” to proceed with the 
revert operation. Click “Cancel” to return to the current active 
document. 


Save A Copy As command (File menu) 


The “Save A Copy As” command allows saving a copy of the 
current document under a different name without changing the 
current name and file path of the document. Subsequent saves using 
the Save command will retain the current name and data path, not 
the one used with this command. 


Additionally, in the case of an animation, you can use this 
command to change the format of the animation as it is saved under 
anew name. This is useful for converting a QuickTime movie to 
PICS format, or vice versa. 
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Save Window command (Windows menu) 


The Save Window command saves the active window’s current 
configuration by name. Save window is available when a document 
is Open. 


Save window as: 


Sample Window (ox iiW 
Save as a window template 


A check box is provided in the dialog box to save the window as 
atemplate. Template window configurations are saved in the 
preferences file, making them available in all models. 


Modeling windows in either the model work space or individual 
shape work spaces may be saved and retrieved by name. If the name 
entered to save a window is already in use, the System beep sounds 
and an alert appears asking if the current window configuration is to 
replace the one saved previously. Clicking on the “Yes” button 
proceeds with the save using the same name. Clicking “No” returns 
to the Save Window dialog to allow entering a new name. 


Save command (File menu, #S) 


The Save command saves changes made to the active document. 
The active document is determined by the active window and may 
be either a model or a rendered image. Save is available whenever 
changes are made to a document. The command is dimmed if no 
changes have been made to a document since the last save. 


If the active document has not been saved, choosing Save 
displays the Save As dialog box, which allows naming the document 
and selecting the disk and folder in which it is to be saved. For 
previously-saved models, this command uses the established name 
and volume information to save the document...transparently 
replacing the old version with the current version. The previous 
version is deleted and no longer available under normal 
circumstances. 


Save As command (File menu) 


The Save As command allows saving the active document using 
a different name and location. The Save As command is always 


1.107 


Directory title 
Scroll list 


Name field 


Format selector 


1.108 


available as soon as a document is open. Choosing Save As displays 
the Save As dialog box. 
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To save the active document using a new name, enter a name in 
the “Save current document as” field. When the dialog box opens, 
this field contains the current name of the document. If the 
document has not been saved yet, a default name is provided, i.e. — 
Untitled-1, Untitled-2, etc., which may be changed as desired. (The 
number in the name of an un-named model indicates how many 
new documents have been opened during the current session in 
Vision 3d.) 


When a document is given a new name during saving with this 
command, the data path — new name, disk volume and folder 
location — is retained as the current name and data path for that 
document. Future saves using the Save command will use this name 
and location to save the document. The name and saved location of 
the active model may be changed at any time using the Save As 
command. 


SAVING OPTIMIZED PALETTES WITH IMAGES AND ANIMATIONS 


The Save As command can also be used to save rendered 
images. All color renderings are created in 32-bit color (16.7 
million colors); grayscale images are 8-bit (256 colors). During the 
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save operation, you may save the image in lesser color/grayscale 
depths if needed for compatibility with other software or to save 
disk space. 

If an image is saved in a lesser color depth and its window 
closed, the original pixel information is gone and cannot be retrieved 
from that file. 


After entering a name and designating where the image is to be 
saved in the Save As directory dialog, a second dialog opens to set 
the color depth, enable or disable dithering, and choose a color 
palette. 
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If you save in 16- or 32-bit color, no color palette choice is 
required. If you chose to save the image in 256 levels (8-bit) or less, 
the Palette field becomes active to also choose the type of palette to 
be used. You may choose from the standard System color palette, an 
optimized color palette, or the standard 8-bit grayscale palette. 


QuickTime compression 


Additionally, you are given the option of compressing the image 
using QuickTime. This is available only if QuickTime is present in 
the System Folder as an active system extension. 
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If QuickTime compression is chosen, a third dialog appears to set 
the compression method and the amount of compression desired. 
Vision 3d always suggests the best image quality when using JPEG 
compression. Obviously, any of these suggested settings can be 
changed as desired. 


For single images, “Photo - JPEG, Color, and High image 
quality” are the default settings. “None, Millions of colors+, and 
Most quality” are the settings suggested in this dialog for saving 
PICS files. With QuickTime movies, this compression setting dialog 
appears IN PLACE of the second dialog. It suggests “Animation, 
Millions of Colors +, and Most quality” when saving QuickTime 
format. More information concerning QuickTime compression is 
presented in the Animation chapter. 


You should know that JPEG (Joint Photographic Enhancement 
Graphics) employs a “lossy” algorithm, in which visually redundant 
pixels are removed from the image as it is compressed. This is how 
JPEG is able to effect such significant compression ratios. Upon re- 
opening the image, the discarded pixels are regenerated as closely to 
the originals as the JPEG algorithm can determine. The tighter the 
compression, the greater chance for error during de-compression and 
the more noticeable the image quality loss. 


Opening an image with an optimized palette 


An optimized color palette may be attached when saving an 
image in 256 colors or less, whether the image originated in 
Vision 3d or another source. Upon opening that same image again in 
Vision 3d or other applications, the attached palette can be 
substituted for the current system palette. 


The advantage of an optimized palette is apparent when 
displaying an image on monitors with 256 colors or less. Optimized 
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palettes minimize the dithering effects visible in an image due to 
QuickDraw. 


Under System 6.0, only color palettes can be optimized; gray 
scale palettes use the standard system grays. Under System 7.0, both 
color and gray scale palettes may be optimized using additional 
system routines. 


Show/Hide Clipboard command (Edit menu) 


The Show Clipboard command displays a window showing the 
current contents of the Clipboard. If already open, Show Clipboard 
brings the Clipboard in front of all open windows. If the Clipboard 
window is the currently active window, the command changes to 
Hide Clipboard. Hide Clipboard has the same effect as clicking on 
the close box of the Clipboard window. 


The contents of the Clipboard are not editable in the context of 
the window. ‘To become editable, the contents must be pasted into 
an application capable of working with the data. The contents of the 
Clipboard are replaced each time a cut or copy operation is 
performed. The Clipboard area is erased when the computer is 
restarted or shut down. 


Show/Hide Rulers command (Edit menu, #, [comma]) 


The Show Rulers command displays rulers along the bottom and 
right edges of all views in the active window. Show Rulers is 
available when a document is open and the rulers are hidden. The 
Hide Rulers command toggles in the same menu location with Show 
Rulers. Hide Rulers is available when a document is open and the 
rulers are showing. 


If the active window has been split into two or more panes, each 
pane has its own set of rulers. If a window pane/view is moved in 
or out with the view rotate tool (or the view is magnified with the 
magnify tool), thus changing the scale of the objects in the view, the 
rulers for that pane also change to show the new scale of objects in 
the view. 


Rulers are available only in views containing “non-axonometric 
orthographic” projections of the model. These are views with no 
perspective and that are perpendicular to the model’s absolute X, Y 
or Z axis. Views that qualify have active rulers. They provide valid 
information about object sizes contained in the view, and they 
correlate with the numeric values in the feedback area at the top of 
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the active window. Rulers are not visible in views that do not 
qualify. 

The orthographic views where rulers are available and the axes 
represented by those rulers are: 


¢ Front: X axis on horizontal ruler, Y axis on vertical ruler. 


* Back: Same as Front view, except numbers on each ruler are in 
reverse sequence. 


¢ Top: X axis on horizontal ruler, Z axis on vertical ruler. 
* Bottom: Same as Top, except reverse sequence. 
¢ Left: Z axis on horizontal ruler, Y axis on vertical ruler. 


* Right: Same as Left, except reverse sequence. 

These views are the standard home positions for views, 
selectable from each view title’s pop-up menu. While the Isometric 
view is also considered a standard home position, it is not aligned to 
one of the axes and so cannot use rulers. It is technically an 
“axonometric” view. The other views are referred to a “non- 
axonometric.” 

Assuming that objects in a model are similarly aligned with the 
X, Y, and Z axes when these views (listed above) display parallel 
projections (no perspective) of the model they are perpendicular to 
the object’s faces and thus will show only one face of each object in 
the model. The isometric view is called an axonometric view 
because, given the same model orientation, it shows more than one 
face of the objects. 


Palettes command (Windows menu) 


This command opens a sub-menu listing the various palettes. 
You may show or hide the Button bar or palettes by choosing the 
appropriate entry in the sub-menu. 

To hide any of the palettes, use the appropriate “Hide” 
command in the Palettes sub-menu (Windows menu). To show a 
palette again, choose the corresponding “Show” command. Ifa 
palette is hidden, the last tool or setting selected on that palette is 
still usable. To choose another tool, the Tool palette must be made 
visible again. 

Additionally, four small buttons are provided on the far right 
edge of the Button bar to show or hide palettes. You can simply click 
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on the appropriate palette button in the button bar to toggle the 
desired palette as shown or hidden. 

Alternately, you can click on the close box in a palette’s title bar 
to close it. However, you still must use the Show/Hide palette 
command or click on the appropriate palette button in the Button bar 
to show that palette again. The Button bar does not have a button to 
hide itself. 


Split View command (Windows menu) 


The Split View command splits the active model window view 
in half vertically or horizontally, whichever is the bigger dimension. 
This command is active when a model window is the active window. 
If splitting the active view will reduce the size of the two resulting 
views below the minimum allowable size, the command is not 
available. Choosing this command has the same effect as double- 
clicking on either of the Split bars found in the window frame of a 
model window. 


Undo/Redo command (Edit menu, #Z) 


Undo reverses the last action performed. The menu entry 
identifies what can be undone. For example, “Undo Object 
Rotation” is the command that appears after you have used the 
Object Rotate tool. 

Some actions or operations in the program cannot be undone. 
When Undo is not available or a particular operation cannot be 
reversed, the phrase “Can’t Undo” is displayed in dimmed or gray 
letters. Often, when actions cannot be undone, there is another 
command or tool that can reverse the first action. After an action is 
undone, the menu entry changes to “Redo.” This means that the 
previous action may be re-implemented by this command. Undo 
and Redo may be alternated as often as needed. 
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CHAPTER 2: 
MANAGING DOCUMENTS 


Vision 3d works with original models created in Vision 3d or 
with files modeled in other applications, then imported into 
Vision 3d. Importation of non-Vision 3d files is made possible 
through extensions. These extensions are either provided with the 
program when purchased, or are available for purchase separately 
from Strata Incorporated or third-party developers. For the latest 
information about the availability of import/export extensions for 
specific file formats, please call Strata’s marketing department. 


Whether created or imported, once in Vision 3d, the data 
becomes part of the current Vision 3d model. When you save a 
model, it is saved as a Vision 3d model by default. As extensions 
allow, other file formats may be saved to export the data for use in 
other applications. 


However, you should know that saving a Vision 3d model in 
other file formats may lose some of the model’s surface and lighting 
information. You should always insure that a model is saved in 
Vision’s native file format as a master, no matter what other formats 
are exported. 


Images, too, can be read and saved in various formats, 
depending on the extensions present. 


Opening models 


Models not currently being edited are stored as documents or 
files on disk. When a model is being worked on, it is loaded 
completely into RAM and available for editing using the Vision 3d 
tools. At least one window per model must be open on the screen to 
keep it’s data in memory. Closing the last window of a model will 
close the model as well. 


Creating new models 


When you create a new Vision 3d document, no objects are in the 
model. The empty model is your 3-D “space” to do with as you 
please. Using 2-D instruments (mouse, drawing tablets, etc.) on 2-D 
viewing planes, the drawing operations are transformed into 3-D 
models and scenes. The model is displayed as 2-D representations 
on the screen from various directions. These 2-D representations of 
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the model can also act as a viewing position to render more realistic 
images, which are then displayed on the monitor or output to 2-D 
devices, such as a printer or film recorder. 


When a new model is begun, a single window opens containing 
the default view(s) of the model space as chosen in the preferences 
dialog box. The modeling views use the default foreground and 
background colors...also set in the preferences dialog box. 


A window may be split to contain two or more panes within it, 
or you may open other windows and configure them as desired. As 
windows are opened, sized, moved on the desktop and views chosen 
for displaying in the windows, you may save view configurations by 
name using the Save Window command in the windows menu. If 
the window configuration is saved as a global template, it will be 
available in other models. These saved windows may be recalled as 
needed. Local view configurations are retained as part of the model 
and available in future sessions with that model. Each model can 
have its own set of saved view configurations or use the global 
templates. 


All modeling views display at 72 d.p.i. Rendered views can be 
of higher resolution depending on the post-rendering need for the 
image(s). 


Loading existing models 


The Open command is used to open previously-saved Vision 
models. You may also use the Open command to load other 3-D files 
recognized by Vision 3d and convert them to Vision 3d format in one 
step. The other file formats recognized by Vision 3d depend on 
which import/export extensions are in place in the “Extensions” 
folder when the application is launched for the current session. 
Extensions are discussed elsewhere in this manual. For the most 
current information about extensions to handle file formats not 
currently supported, please call Strata’s technical support. 


To open existing Vision 3d models, as well as documents saved 
in other file formats, follow these steps: 

1. Choose the Open command from the File menu. The Open 
dialog box appears. 

2. Locate the folder that contains the file you wish to open. If 
necessary, use the drive and directory buttons to navigate 
through the volume/folder hierarchy. 

3. Click on the file name, then click on the “Open” button. If the 
file type and document data agree, the file loads. You may also 
just double-click on the file name to achieve the same result. 
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Only files with formats recognized by Vision 3d appear in the 
Open directory dialog box. When a specific file name is highlighted, 
the format type is displayed at the bottom of the dialog window. To 
be as accurate as possible in presenting files for importation, a file’s 
format is determined by Vision 3d in a two-step process: 

* By looking at its four-character “file type” code. 
* By interrogating the file itself to see if it conforms to the 
indicated file format. 


If the four-character code called the “file type,” is set correctly, 
you can use the Open command to load a document that Vision 3d 
recognizes, and Vision 3d will automatically select the correct file 
format extension to read the data. 
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The Open As command is also provided for those situations 
when the file type designation is incorrect for the document you 
wish to open. You can then force Vision 3d to open the file in the 
correct format. If you force the format used to open a document and 
the chosen format does not match the actual data in the file, an alert 
will be displayed notifying you of the error and the import operation 
will be canceled. 


When a Vision 3d model is loaded, it opens with the window 
and view configuration in exactly the same arrangement as when the 
model was last saved. Other file formats open with the default 
window setting from the Preferences dialog box. 


Working with multiple models 


Sometimes, you may want to have more than one Vision 3d 
model open at the same time and switch between them. Alternating 
between models can be useful when you want to move objects and 
applied textures from one to the other. The number of models that 
can be open in memory at one time depends on the models’ sizes 
and the available memory. 


While more than one model may open at one time, only one 
model can be active at one time. Menu commands and/or the tools 
operate only on the active model, determined by the active window 
and the active view within that window. To switch between models, 
click on the view in the window containing the model you want to 
make active, if accessible behind other windows on the desktop. If 
the desired window/ view is not visible so that you can select it with 
the cursor, i.e. — the window is completely hidden behind another 
window, you may choose the window (and thus, the model) from a 
list of open windows in the Windows menu. 


Saving models 


Models may be saved at any time during a session. It is always 
good practice to save periodically, but especially when you make a 
major addition or modification to a model. Then, if your equipment 
malfunctions or loses power, you can recover your work at the point 
of the last save and minimize any losses. 


You should make sure the applicable window is active before 
selecting one of the Save commands. The same Save and Save As 
commands are used for saving models or saving rendered images of 
the model. Which one is saved depends on the active window. If the 
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active window is associated with a model (that is, contains a view of 
a model), the Save commands apply to the model. If the active 
window contains a rendered image, then the Save commands act 
upon that image. 


Saving a new model 


When you save a new model for the first time, you are asked to 
specify the name of the document and where you want to store it. 
You should save a new model at an early stage to establish its name 
and storage location, and to preserve the work you have done to that 
point. 

The steps to save a new model are as follows: 

1. Make sure the active window is part of the model to be saved. 
If more than one model is open, make sure it is the correct 
model. 

2. Choose the Save command from the file menu. If the 
document has never been saved, the “Save As” dialog box 
appears. 
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3. Type aname for the document. The default name of “Untitled- 
1” is provided in the name field, but you can enter your own 
name. 
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4. Use the drive and directory buttons. These are provided to 
choose where you wish to store the document. 

5. Click on the Save button. Pushing the Return key also 
initiates the save operation. 


The document is saved on disk with the specified name in the 
specified location. The default format used to save the model is 
“StrataVision 3d model.” After a model is saved, it remains in 
memory — and on the screen — for further editing. 


Saving a copy of a model 


You can also create and save copies of a model using the “Save a 
Copy” command. The purpose of this command is to specify a 
different name and location for the copy. It operates similar to the 
Save As command, but the model being copied is not renamed 
internally and retains its original name and data path. 


Recalling a previous version 


The “Revert to Saved” command allows you to restore the last- 
saved edition of a model. All changes made to the model since the 
last save are discarded. The Revert command is only available if the 
current model has been saved and further changes have been made 
to the model, but not saved. Once approved, the revert operation 
automatically loads the previously-saved file of the same name as 
the active model. 


Closing models 


One or more models may be open in Vision 3d at one time. The 
active model is determined by which model is represented in the 
active window. If multiple models are open, closing one model 
automatically makes another model active. If no models are open, 
the palettes are also removed from the desktop. 


There are three ways to close a model in the Vision 3d program: 
* Click on the close box of the last window open for that model. 
If more than one window is open, you may close a window 
without closing the model. However, closing the last window 
for that model will close the model. 
* Option-click on the close box of a window. Hold down the 
Option key while clicking on a window’s close box. This will 
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close all windows for the model associated with that window, 
automatically closing the model as well. 

* Choose “Close Model” from the File menu. All windows 
currently open for that model will disappear from the screen and 
the model will be closed. 


As previously discussed, if any changes have been made to the 
model since it was last saved you will be asked if you want to save 
your model before closing. The model then disappears from the 
screen...and from memory. 


Saving images 


You may save images from either the modeling windows, 
camera windows, or rendering windows. Images are 2-D 
representations of the model, but contain no model information. 
When saved, they become completely independent of the model that 
was used to create them. They may contain pixels or draw 
commands, depending on the way the image was saved. 


The Save and Save As commands are used to save images. They 
take the data from the active window to create the image. 


PICT is the default format for saving rendered images. 
However, the Vision 3d program can save images in alternate file 
formats. The formats available depend on which extensions are 
installed. The format is selected using a pop-up menu in the Save As 
dialog box. 


Saving images from modeling windows 


The images displayed in the modeling windows can also be 
saved by using the Save As command and designating PICT as the 
format. Vision 3d then knows to save an image of the active view of 
the model as a PICT file rather than the 3-D data of the model. 


Images saved in this manner can be wireframe, solid or shaded 
in appearance. These are the display methods available to the 
modeling windows. 
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Views from 
modeling windows 
can be saved as 
draw-type PICTs 


...When opened in a 
drawing program, the 
image can be 
dissected or altered, 
as this Canvas™ 
document 
demonstrates 
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Unlike the pixel-based images saved from the rendering 
windows, images saved directly from the modeling windows are 
saved as QuickDraw data in PICT format. In either case, this 
means the file will use the resolution of the device to “draw” its 
image of wireframe lines or shaded polygonal surfaces if 


subsequently opened in a QuickDraw-type drawing program. 


Rendering windows and rendered images 


Snapshots may be taken in a modeling view or from a camera 
view. A snapshot automatically opens a rendering window in 
which the image “develops.” Modeling views offer limited 
adjustment of perspective, while camera views have a fully 
variable perspective control and are interactive with its camera 
“object” positioned in the model. A camera view presents the 
model as seen through the camera object’s “viewfinder.” 


Images in rendering windows may be created using one of the 
higher-level, photo-realistic rendering algorithms provided in 
Vision 3d. These rendering methods are capable of creating images 
with true reflectivity, refraction, detailed surface maps and more. 
They may also be at higher than screen resolution (nominally 72 dots 
per inch). This feature is accessed through the Render command in 
the Rendering menu. 

Although the most detail you will ever see of a high resolution 
image on a monitor is 72 d.p.i., the data is created internally. And 
even though Vision 3d does not provide image processing tools to 
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access the extra resolution, it will save it in formats that can be used 
by other software. 


SUSPENDING AND RESTARTING RENDERINGS 


This is one of the most significant features of Vision 3d. 
Suspending and restarting renderings allows you to schedule 
rendering time at your convenience. You may defer snapshots 
immediately from the Render dialog, then queue them for a more 
convenient time. Or you may suspend a rendering in progress and 
restart it later without loss of the work already performed. The 
rendering process on restarted renderings picks up right where it left 
off. 


To suspend a rendering in progress: 

1. Make the rendering window active. It contains the rendering 
you wish to suspend. Vision’s commands and tools apply only 
to the active view. 

2. Call the Suspend Rendering command in the Rendering menu. 
If a rendering window is not the active window, the Suspend 
command is not active. 


Rendering 
Render... BY 
Rendering Options... 
Render Using » 


Lighting Effects... J 
Rendering Effects... 3K 
Environment Effects... 36H 


Rendering Queue... 
Suspend Rendering... — 


3. Enter the name and location. A standard save dialog appears. 
Use the directory controls to go to the location where you wish 
to save the suspended rendering file. 

4. The file is saved. When the saving operation is complete, the 
rendering window closes automatically and the rendering is 
terminated. 


If you wish to have a rendering continue after using the Suspend 
Rendering command rather than be terminated, you can hold down 
the Option key. This would be useful if you wish to create a back up 
in suspended rendering format of the work done to date, but 
continue on with the rendering project. That way, if the rendering 


2a 


2.10 


should fail due to a crash or power failure, you can just restart the 
suspended rendering and pick up the project again from that point. 


In the case of an animation, the behavior of a backup suspended 
rendering is slightly different than for still images. Be sure to read 
about saving animations later in this chapter. 


Suspended rendering may be restarted at any time. To restart a 
rendering that has been previously suspended: 

1. Start Vision 3d. Suspended renderings are completely self- 
contained. In addition to the partially rendered image, the 
model is also stored in the file. You do not need to have the 
original model open for the suspended rendering to restart. 

2. Select the Open command in the file menu. Use the dialog 
controls to point to the location where the suspended rendering 
is saved. 

3. Select the file. When the suspended rendering file is 
highlighted, the file type feedback at the bottom of the dialog 
identifies it as a suspended file. 

4. Click the OK button or push the Return key. The suspended 
file is loaded into Vision 3d and the rendering process is 
restarted. Depending on how far along the rendering was 
when suspended, there may be a short delay as the renderer 
finds where it left off and sets up the variables, pointers, and 
buffers again. 


You may open as many suspended renderings as you wish. 
They can be put in a rendering queue to be processed in order of 
addition to the queue. This is done through the Rendering Queue 
command in the Rendering menu. 


This procedure also applies to renderings that were deferred 
directly from the Render dialog. They are likewise saved as a 
suspended rendering file, but of course there is no partially 
completed image to retrieve. 


Alternately, you may simply double-click on a suspended 
rendering file while on the desktop. The Finder will automatically 
launch Vision 3d, then load the suspended rendering file. Once 
Vision 3d is running, you can directly select and open multiple 
rendering files in this manner, with the same sequential processing. 


SAVING STILL IMAGES 


The image in a rendering window may be saved at any point 
during the rendering process. The appearance of the rendering at 


When saving PICT 
images, you can 


choose the color depth 


...and whether the 


image will be “dither- 
able” when using Quick- 


Draw to display it 
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the point when it was saved will become a separate file. Subsequent 
saves of the image as it continues to render can be given another 
name or can replace the previously-saved image. Once a rendering 
is completed and the final image has been saved, the Save command 
becomes inactive for that rendering window, since no more changes 
can be made to the image. If a filter is applied to the image (through 
the Modify image command in the Edit menu), then the Save and 
Save As commands are available to store the changes made by the 
filter. 


POCt Fie: Splines... 
Hester liste: Fatetta| iguiom ow] 
Of bate pinel 
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Enable dithering 
OD deitklime™ Compretciee 


POCT Fite: Gyiieoatrh... 


Graystale 
Fics item  * eaten 


Ct bei pinel Optimal 
fe] Enable dithering 


For color depths of 256 colors per See ne 


pixel or less, you can also choose the 
type of color palette used 


QuickTime compression (JPEG) can 
be used to make image files smaller 


When the Save command is called, it saves by default in PICT 
format. Saving in PICT format allows you to choose the color depth, 
color palette and dithering option. If the color depth is set at 32- or 
16-bits/ pixel, no palette option is required. Choosing 8-bits/pixel or 
lower allows you to designate the type of color palette used. You 
may choose a Grayscale, System, or Optimal color palette. An 
optimized color palette includes as many as possible of the colors 
contained in the image being saved. When re-opened in Vision 3d or 
other applications that use optimized palettes, the image displays on 
the monitor with less dithering. 


The Save As command allows you to choose from any of the 
other extension formats supported by Vision 3d, including PICT and 
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TIFF. You may choose the file format through the pop-up menu in 
the Save As dialog box. 


SAVING ANIMATIONS 


Vision 3d supports two formats for saving animations: PICS and 
Movie. The structure of these two formats is explained later in this 
chapter. The process of scripting and rendering an animation is 
discussed in the Animation chapter, later in this manual. Playing 
back animations is also discussed there. 


While the PICS format requires no special extension to use, the 
Movie format does require the presence of QuickTime, a system-level 
init/extension. If QuickTime is not installed in the System Folder, 
the Movie format is not available. Further, saving an animation in 
Movie format also requires the presence of QuickTime during 
playback. 


When the rendering of an animation sequence is initiated via the 
Rendering Options dialog, you are required to specify the format 
PRIOR to beginning the rendering of the frames. Depending on 
your format choice, you will be asked to specify additional, 
secondary parameters. The nature of these parameters are explained 
in the following paragraphs. 


Saving as PICS 


As explained later in this chapter, PICS files are simply a 
collection of PICT images stored in the resource fork of a file, 
numbered in the sequence they should be displayed when the 
animation is played. As the frames of an animation are rendered in 
Vision 3d, they are saved into the PICS file. 


Vision 3d thus needs to know only three things about saving an 
animation in PICS format: 
1. The name of the file 
2. Where to save it (volume/folder) 
3. The color depth at which to save the rendered images 

Upon initiating an animation rendering, but before beginning to 
render even the first frame, you will be prompted for the file name 
and its storage location via the standard directory dialog. 

Then, you will be asked to specify the color depth. This is the 
same dialog explained in the previous discussion on saving still 
images. The color depth dialog allows you to set anything between 
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32-bit and one-bit, even though you may have chosen gray scale in 
the Rendering Options dialog. 


Upon clicking the OK button on the color depth dialog box, the 
animation begins rendering and each frame is saved as it is 
completed. Thus, at any time you may look at the frames rendered 
up to that point. 


If you terminate the rendering, the saved animation will be a 
simple PICS file containing those frames that were rendered and 
saved up to the point it was stopped. 


If you suspend the rendering, the completed frames of the 
animation will be contained within a suspended rendering file. They 
are available for viewing (without damaging the suspended 
rendering shell) by using the Open As command and reading the file 
as a PICS format, even though it is technically a suspended 
rendering. In the case of a PICS file, the frames can be viewed from 
the resource fork without affecting the model data, which is stored in 
the data fork. 


Saving as QuickTime Movie 


QuickTime Movie is a more complex format than PICS. Because 
the QuickTime system extension is specifically designed to play an 
animation from hard disk (at as close to actual speed as possible), 
special compression methods are required when the individual 
frames are rendered and saved. 
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Instead of the color depth dialog box used for still images and 
PICS animations, a Compression Settings dialog box is presented to 
set the QuickTime compression method, the color depth, and the 
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amount of compression (expressed in terms of image quality). The 
QuickTime compressors available and their compression 
mechanisms are discussed in Chapter 7: Scripting an Animation. 


Upon clicking the OK button on the QuickTime Compression 
dialog box, the animation begins rendering and each frame is saved 
as it is completed. However, depending on the state of the file, you 
may or may not be able to view the animation directly. 


If you terminate the rendering, without suspending the 
rendering process, the saved animation will be a fully-functional 
QuickTime Movie file containing those frames that were rendered 
and saved up to the point it was stopped. You will be able to view 
your animation in any application that supports the QuickTime 
Movie format. 


If you suspend the rendering, the completed frames of the 
animation will be contained within a suspended rendering file. You 
will not be able to open and view the QuickTime Movie contained 
within the suspended rendering file. However, if you restart the 
rendering (or a copy of the rendering, to keep the suspended 
rendering intact) and let it render and save one more frame, then 
terminate the rendering with—out saving the suspended rendering, 
the file becomes a viable QuickTime Movie. 


NOTE: Regardless of the animation format chosen, the behavior of a 
suspended rendering file is the same. A saved suspended rendering 
is self-contained and will remain in this format until restarted and the 
next frame is rendered and saved. At that point, the suspended 
rendering shell is discarded. You must suspend the rendering again to 
store the model data along with the rendered frames. 


Opening images and animations 


Saved images can be opened for displaying on the screen or for 
printing. These may be from any source, not just Vision 3d-rendered 
images. Vision 3d can also open images in different file formats. 


The Open command is used to access images as well as models. 
Thus, files using any of the recognized image formats appear in the 
directory dialog along with Vision 3d models. When a file name is 
highlighted, its file format appears in the dialog box below the 
directory. Based on the format indicated by its file type, when a file 
is selected for loading with the Open command, the application 
knows whether to open it as a model or as an image. 
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You may use the Open As command to force an image to be read 
in a particular format when the file type code for that file is known to 
be incorrect. Obviously, the format chosen must match the data 
structure of the file. Otherwise, an alert indicating a file read error 
appears and opening of the file is terminated. 


As presented in the previous section of this chapter, suspended 
renderings containing frames in PICS format can be opened for 
viewing with the Open As command. Suspended renderings 
containing QuickTime Movies will not respond to this method. 


Copying and pasting individual images from an 
animation 


Complete animations, as well as individual images from those 
files, may be copied and pasted as part of the extended functionality 
provided by the QuickTime extension. This functionality can be 
used on either PICS- or Movie-formatted animations. The current 
frame in an animation can be copied in the same manner as you 
would handle text in a word processing document. 


Note that when copying single frames from a QuickTime movie 
animation compressed with frame-differencing, there is a slight 
chance you may not get the entire image. With frame-differencing 
compression, only those frames at the whole second intervals are 
complete images. Frames in-between the whole seconds contain just 
the frame-differencing information. If you make sure you are 
copying only whole frames, you will be successful every time. 
Otherwise, the copy command may only obtain a partial image. 


Copying and pasting complete QuickTime animations 


To copy and paste entire animations into another document, 
hold down the Option key. In this manner, animations may be 
temporarily stored on the Scrapbook or pasted into other documents 
through any number of different applications that are also 
“QuickTime aware.” They can be played in that document by 
simply clicking on the image. 

Again, QuickTime must be present for this extended capability 
to the standard editing commands. This feature is only available for 
QuickTime movies. 
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If you wish to paste an animation into an application that is not 
QuickTime aware, you can use a special System extension called 
“Wild Magic” to provide that feature. 


Import/Export 


In addition to accessing native Vision 3d models and images, the 
Open, Open As, and Save As commands can be used to load and 
store files of other formats. The following discussions in this chapter 
assume that the extensions included with the standard Vision 3d 
software in the product package are properly installed in the 
Extensions folder. This process is explained in this chapter. 


Models and images created with other programs can be brought 
into Vision 3d through import extensions. Vision 3d models and 
rendered images can also be saved in formats used by other 
applications. 
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Using the Open command, you may read an import file and 
convert it to a Vision 3d model directly upon loading. Or, by using 
the “Import” command you may merge an imported file with an 
existing model. The Open As command is provided if a situation 
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arises where you must “force” the use of a specific import filter on 
a file. 
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DHF File 
EPSF File 
PICT File 
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The Save command saves only in the Vision 3d model format. 
However, the Save As command allows you to select alternative 
formats. When anew model is saved for the first time, the Save As 
dialog box appears. The default save format is Vision 3d, but you 
have the option of changing the file format using the pop-up menu 
provided. 


Quick Tutorial 


This tutorial is meant to provide a basic understanding of the 
variations between the “Open” and “Import” operations. It is 
recommended that you complete the two examples here — Using the 
Open Command and Using the Import Command — one after the 
other so you can note the similarities and differences between the 
two. 


Because this is not a comprehensive presentation of all features 
related to these operations, you may wish to refer to the discussion 
on the Open and Open As commands in chapter one. Also refer to 
the section about opening images and animations earlier in this 
chapter. 
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UsING THE OPEN COMMAND 


1. 


Pull down the File menu and choose the “Open” command. 
Vision 3d responds with the standard Open directory dialog. 


Save a Copy As... 
Revert to Saped 


2. Find the Office Chair file. It’s located in the Tutorial folder 
inside the StrataVision 3d folder. Note the file type indication in 
the dialog box when that file is highlighted in the dialog. 


3. 


Preview 


freate 


i Tutorial files v 


D Apple 

CD Eggshell - amb/diff/spec 
QO Eggshell - transparency 

D Juice Pitcher 

DC Label - mapping tutorial 
D Office Chair 


File Format: StrataClip™ File 
& Show Preview 


= Scratch Disk 


Desktop 


Cancel 


89K 


Click on the OK button. Vision 3d displays a progress bar as 
the file is read. When the progress bar reaches the end, the file 
opens as a Vision 3d model. 


Reading StrataVision 3d™ document... 


a ______] [stop | 


MANAGING DOCUMENTS 


Note that the Office Chair object is already present in the 
modeling window that opens. It will probably appear quite large 
in the view. Use the Fit Views to All command in the Windows 
menu. This adjusts the view’s scale to more closely match the 
chair. 


=e Office Chair 
Moigileh= | 


If you pull down the Modeling menu and choose the Browse 
Shapes command from Textures/Shapes sub-menu, you will see a 
list of shapes similar to the following illustration. 


SS Shape Brovser 


Leg - w/caster ————__—., 
Pneumatic adjuster r 
Seat back 
Seat back brace New... 
Seat cushion 
Rename... 
Delete... 


Compare this to the list of shapes you will see when you read the 
same model through the Import command. 
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USING THE IMPORT COMMAND 


1. Opena new model. Use the New command in the File menu to 
do this. Don’t close the first model, yet. You will want to keep it 
for comparison. 

2. Place a sphere primitive anywhere in the model window. This 
sets up the model into which you will merge the imported file. 

3. Choose the “Import” command from the File menu. Vision 3d 
responds by displaying the Import dialog. 


Open... 


Open As... 
Close Eat 
Sere BS 
Save As... 


Save a Copy As... 
Revert to Saped 


4. Find the Office Chair file again in the Tutorial file. Contrast 
this dialog with the Open dialog you saw in the previous 
example, specifically notice the lack of a preview area. 


i Tutorial files v 
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File Format: StrataClip™ File 89K 


5. Click on the Import button. Vision 3d displays the progress bar, 
just the same as before. 
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Importing the model data... 


=z) [ Stop | 


When the file finishes loading, you'll see the “loaded” cursor 
indicating an imported file is ready for insertion into your 
model. 

Place the import file into the model. There are two ways to do 
this: 1) Click once in the model window to place the import file 
at its actual size, or 2) click and drag a marquee in the model 
window. In this case, use the click-drag method. The click-and- 
drag method places the import file into the existing model at the 
size defined by the marquee. 


=a Untitled-2 


Pull down the Modeling menu and choose the Browse Shapes 
command from the Textures/Shapes sub-menu. Vision 3d 
displays a dialog showing the names of all shapes currently 
loaded in the active model. Notice that “Office Chair” appears 
in this menu as a shape, unlike the shapes browser dialog after 
using the Open command. 
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SS Shape Browser 


Leg - w/caster 

Office Chair rk 
Pneumatic adjuster 
Seat back 

Seat back brace 

Seat cushion 


8. Edit the Office Chair shape. This is done by selecting the Office 
Chair from the list of shapes and clicking on the Edit button in 
the dialog. Alternately, you could select the Office Chair’s 
preview on the Shapes palette, then click on the Edit button 
found on the palette. 

With either method, Vision 3d displays the Office Chair’s shape 
workspace as a separate modeling window. Note the title of the 
window indicates this shape window containing the chair is a 
workspace distinct from the instance of the object in the model 
window. 


= (Untitled-2) Office Chair @ 


If you used the click-drag method of inserting the chair into the 
existing model, you should also note that the scale of the Office 
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Chair instance in the model space is probably much different than its 
source in the shape workspace. 


From these two examples, you have learned four things: 

* Using the Open command, you can open any readable file as a 
Vision 3d model. 

¢ Using the Import command allows you to merge the imported 
file into an existing model. 

¢ Using the Import command also preserves the imported object 
as a shape in its own workspace. 

* Merged objects can be easily adjusted to match the scale of the 
objects in the existing file. 


For more information on shapes, please refer to Chapter 4: Using 
Shapes. 


Extensions determine files supported 


The actual import formats supported by Vision 3d depends on 
the import/—export extensions present in the “Extensions” folder 
when StrataVision 3d is launched. If no extensions are present, the 
program will only support its own native file formats: Strata model 
and Strata image, plus PICT, which is the Macintosh native image 
format. 


Opening and saving non-Vision 3d files 


Vision 3d works with original models created in Vision 3d or 
with files modeled in other applications, then imported into 
Vision 3d. Importation of non-Vision 3d files is made possible 
through extensions. These extensions are usually provided with the 
program when purchased. Other extensions may be available for 
purchase separately to add additional file format support to 
Vision 3d. Whether created or imported, once in Vision 3d, the data 
becomes part of the current Vision 3d model. When you save a 
model, it is saved as a Vision 3d model by default. Other file formats 
may be exported if desired...as export extensions allow. 


However, you should know that saving a Vision 3d model in 
other file formats may lose some of the model’s surface and lighting 
information. You should always insure that a model is saved in 
Vision’s native file format as a master, no matter what other formats 
are exported. 
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IMPORTING 


Importing capability is provided through “extensions” that add 
more features to the standard application. A versatile set of 
extensions is supplied as part of the standard Vision 3d product. 
With these, the program allows you to import object data from 
several formats, including DXF™, IGES™, MiniCAD™, Super 3d™, 
Swivel 3d™, PICT, and EPS. Other formats may be supported via 
additional extensions as they become available. 


NOTE: Sirata Incorporated has made every attempt to see that 
StrataVision 3d works with the above-mentioned formats and products. 
However, because of format variations and product updates by other 
manufacturers, Strata Inc. cannot warrant compatibility with other 
software products. Please read the StrataVision 3d Software License 
and Warranty Agreement on the envelope containing the installation 
disks. 


EXPORTING 


Vision 3d also allows you to export models in different formats. 
These are typically the same formats available for importing, 
depending on which extensions are available at the time it launches. 
As third-party extensions become available, you may also export in 
file formats not currently supported. The availability of export 
extensions allows you to use data from Vision 3d in other 
applications and possibly on other computer platforms. 


The export format is selected during a save operation. The Save 
command saves models only in Vision 3d format. You must use the 
Save As command to choose an alternate export format. If a 
modeling window is the active window at the time the Save As 
command is called, the dialog defaults to the “StrataVision 3d 
model” format. 


You should remember that no export file format supports all the 
scene description features available in Vision 3d. With rare 
exception, none are even capable of storing lighting or surface 
descriptions. Even some geometry data can be lost. For example, 
you can’t save 3-D primitives when exporting a DXF file. They are 
converted to less-efficient polygonal representations of the 
primitives’ form. 
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EXPORT FORMATS FOR RENDERED IMAGES 


By default, Vision 3d saves images in the “StrataVision 3d 
Image” format which is considered the native image format for this 
application. This format is readable only by Vision 3d for display or 
printing purposes. It is essentially the same as Apple’s PICT format, 
but without any file compression. The ONLY advantage to using 
this format is that an image saved in this manner will open quicker. 


Rendered images may also be saved in different file formats. 
Again, the specific export formats supported depend on the 
extensions installed at the time Vision 3d is launched. The ability to 
export images allows you to use them in other applications and 
possibly on other computer platforms. 
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The Save As command is used to export images, just as it can 
export models. The contents of the active window at the time the 
command is executed determines whether a model or a rendered 
image is saved. The specific format is chosen through the pop-up 
menu at the bottom of the Save As dialog box. Once a format is 
selected and the OK button is clicked, a secondary dialog box often 
appears with options for saving the image. 

Of the formats provided for saving images, PICT and TIFF are 
the most commonly used. You can save images in one of these 
formats, then place the document in a page layout or paint program 
that supports the format. 
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File formats supported 


To give you a better understanding of Vision’s ability to use data 
from other applications, here is an explanation of the more common 
file formats used for exchanging 2-D and 3-D data between 
applications. Not all of these formats are supported in Vision 3d, 
and those that are may only be in one direction (usually into 
Vision 3d). 


DXF 


Stands for “Drawing Interchange” file format. This file type was 
developed by AutoDesk® to assist in exchanging data between 
AutoCAD® and other programs. It has been adopted by several 
other CAD applications as well, making it an unofficial standard for 
moving data between programs. Three-dimensional entities are 
supported in Release 10 or later of the DXF specifications. 


DXF files can come from many different sources, including non- 
Macintosh applications. All sources should be compatible. The DXF 
format documentation is very explicit in how the data contained in 
the file should be organized. Vision 3d adheres strictly to the 
published format specifications. 


The only variation allowed in DXF text files is in line termination 
characters. Non-Macintosh text files typically use line feeds at the 
end of each line rather than carriage returns. That should be the only 
difference; one that Vision 3d automatically handles. Once the file is 
brought onto a Macintosh hard disk via the File Translation software, 
Vision 3d should have no trouble reading the model data. 


If Vision 3d has a problem reading a DXF file saved from another 
application, you can examine the file in a full-featured word 
processing program to see if it adheres to the DXF format 
conventions regarding character spacing and indents. Often you can 
compare a good DXF file with the one in question and see 
immediately if there are any variations in formatting. 


If you have a problem reading a DXF created by Vision 3d into 
another application, it may be that the other application doesn’t 
recognize comment lines. Vision 3d puts one comment (and only 
one) at the very beginning of the file indicating the type and source 
of the file. To delete the comment, load the DXF file into a word 
processor and remove the first two lines only. 


Anatomy 
of a DXF 
comment 


A “999” means 
the NEXT line is 
a comment -- 
ignore both 
lines 
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2] Ceneric Sphere SAE 
99g 
Flat DXF output from Strata¥ISION™ 2d. 
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SECTION 
2 

ENTITIES 
18] 


SDF ACE 


1.20000e+1 
20 
o.000dde+0 
30 
6.10000e+1 
11 


We recommend that you try deleting the comment and reading 
the file again. DO NOT delete any other information! The zero 
immediately following the comment line and subsequent 
information are essential for the target application to properly 
recognize the file as a DXF format and construct the 3D object(s). 


IGES 


Stands for Initial Graphics Exchange Specifications. At this 
writing, the current IGES file specifications are titled Version 4.0. 
This file format was developed by a committee of industry, 
engineering and educational representatives assembled under the 
sponsorship of the U.S. Department of Commerce—National Bureau 
of Standards. The format defines a file structure and a syntax for the 
representation of geometric, topological, and non-geometric object 
data. IGES is by far the most ambitious effort to standardize a file 
format for digital representation and data exchange. Since many 
sections of the file specifications do not involve the description of 3- 
D geometry or objects, Vision 3d supports a subset of the complete 
IGES definitions. 


EPS 


Stands for Encapsulated PostScript. Vision 3d reads EPS files to 
extract 2-D objects from the shapes and fills found in the preview 
image. Vision 3d can also save in EPS format. Usually, an EPS file 
contains two versions of the data: 1) the actual description of the 
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image in PostScript code in its data fork, and 2) a screen preview of 
the image in its resource fork. 


This file type is most often used by drawing programs, but 
paint-type programs (as well as Vision 3d) make use of the format by 
encoding an image in the file along with any special PostScript-based 
effects that can be added. For example, using the EPS file format you 
may save a wireframe image of a modeling view that can be read by 
the Adobe® Ilustrator™ application. 
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The EPS format saved by Vision 3d is similar to the one used by 
Photoshop. That is, it is a pixel-based image “encapsulated” within 
a PostScript shell. EPS files from Vision 3d can be opened in 
Photoshop, placed in Illustrator (as an image only), or used in page 
layout documents. Note that there is no drawing information 
contained in the file that can be used by PostScript programs. 


ILLUSTRATOR FILES 


Vision 3d will import files from Illustrator 3.0 or later. These 
files are automatically recognized when selected using the Open or 
Import commands under the File menu. Illustrator files are read 
object-by-object, accurately re-creating 2-D objects with the same 
bézier spline information and in the same two-dimensional spatial 
relationship as they were created in Illustrator. 
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© Sample artwork v } 


Preview D Bassini bicycle «>| — Hard Disk 121 
Q Death in Venice logotype 


0 Genoese yachts C Eject) 
Desktop 


as Open } 


File Format: Illustrator File 56K 


& Show Preview 


Because of the way objects are handled in Illustrator 3.0, there 


are certain constraints on the way objects must be drawn in order to 
import them ina usable form into Vision 3d. The following detailed 
explanations will be of greatest benefit to experienced users of 
Illustrator. 


TEXT — All types of text are supported including, freestyle, 
boxed, and along a path. Before saving from Illustrator, 
however, the text must be converted to outlines. Given that 
requirement, only PostScript fonts can be used in Illustrator 3.0. 
Illustrator 5.0 does convert TrueType fonts to outline, but you 
must save in 3.0 format after conversion in order to read the file 
in Vision 3d. Of course, letters with holes become compound 
objects when made into outlines. Vision 3d accepts compound 
objects as 2-D polygons with holes. 

INCLUDED FILES — With one exception, placed art (that is, art 
placed into Illustrator), or included EPSF files are NOT 
supported. If the placed or included file is: 1) a valid Illustrator 
file using the same format (text as outlines, etc.), and 2) the file is 
saved with the placed art enclosed, the importer will 
successfully import the complex file. However, the placed art 
will NOT retain its scale and position in spatial relationship with 
the parent Illustrator file. 

In other words, placed art is NOT supported. A better way to 
merge objects is to cut or copy from one Illustrator file and paste 
into another so all objects are in one file. 

PATTERN FILLS or PATTERN STROKES — Patterns are NOT 
supported. In Vision 3d, the criteria is whether or not the object 
has a surface. If pattern fills are present, they may (in some 
unpredictable and as yet undocumented way) cause problems 
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with the rest of a file being imported. The import extension 
should just ignore patterns and substitute the current color for 
fills or strokes. To be safe, DO NOT use pattern fills at all. 

LINE WEIGHT — Stroking is a special case. Basically it is 
ignored. However, if an object is not filled, it at least must be 
stroked. If an Illustration object is neither stroked nor filled, 
Vision 3d ignores the object entirely. 

Unclosed and stroked paths are brought in as 2-D bézier lines 
exhibiting no thickness. This object may be extruded edgewise 
to create an object with surface. If the unclosed path is stroked 
and filled, it will default to a closed and filled object when 
imported into Vision 3d. If the path is not filled, but is closed, it 
will create a hollow bézier object. 

COMPOUND OBJECTS — Compounds are both a blessing and 
acurse. Take the time to experiment with this feature. Create 
some compound objects and import them into Vision 3d. You 
will soon see the correlation between Illustrator and Vision 3d. 
As you create more complex compound objects, you may see 
anomalies in their importation, as explained later. Think about 
the problems you see, then try to correct them in Illustrator. It is 
usually possible to make even the most complex compound 
object work, if done correctly. 

Properly constructed, compound objects import into Vision 3d as 
2-D bézier objects with holes, making Illustrator a powerful 
modeling tool. When a compound is created of several objects, 
Illustrator groups the objects in a special way to indicate which 
are the main objects and which are holes within the objects. 

To import correctly, the object ina compound must be the one 
furthest in the background (or the one created first, provided no 
rearranging of object order took place). All subsequent objects 
are holes, whether or not they are positioned inside of the actual 
object. The hole objects become REVERSED (this setting can be 
seen in the paint style dialog). When importing this compound, 
if any of the object’s holes are outside of the object itself, 
especially if the holes reside outside of the bounding box 
enclosing the base object, unexpected results can occur. 

Because the base object is always considered the one in the 
group that is the furthest in the background (in Illustrator), if 
you are not particular about the order of object creation or re- 
arrangement you may create a compound that looks great in 
Illustrator, but the order of objects is backward...again 
generating the formerly-mentioned unexpected results. 
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Another problem may occur when a compound is created using 
one or more objects that are already compounds; setting up a 
hierarchical compound. DO NOT USE THIS CONSTRUCTION 
TECHNIQUE. It doesn’t even work all the time in Illustrator, 
and is guaranteed to give unexpected results in Vision 3d. 
Whenever a compound object is created, then released, there is 
further potential for problems unless you manually reset the 
affected objects. Adobe Illustrator does not reset the “Reversed” 
flag for objects intended as holes when a compound is released. 
If anew compound is created with one of these reversed objects, 
it reverses the wrong way, making it an object and not a hole, as 
may have been intended. This introduces more confusion over 
which is the object and which is the hole. A work-around is to 
select each of the released objects in turn and look at its Paint 
Style dialog box to see if it is reversed. If it is reversed in the 
dialog box, select the object by itself, make it a compound, then 
in the paint style dialog, click on the Reversed check box until it 
is empty (no “X” or gray fill), then release the compound. This 
effectively un-reverses the object. It may become part of a 
compound again and behave normally. 

One last possible problem related to compounds. After a 
compound object has been created, if you click on the Reversed 
check box in the Paint Style dialog, erroneous reversals and un- 
reversals of objects in the compound will occur. On importation 
to Vision 3d, all the objects will be brought in as objects and none 
as holes in their respective objects. BEWARE! Do not change the 
reversed status of a compound object you wish to keep once it is 
created. 


MiniCAD 


Version 3.0 or later of MiniCAD includes a “Render in 


StrataVision 3d” command in the File menu. Choosing this 
command prepares the MiniCAD model and exports it in a form 
readable by the MiniCAD (in) extension in StrataVision 3d, as well as 
StudioPro. The colors applied to objects in MiniCAD are included 
and become textures in StrataVision 3d. 


Exporting a MiniCAD file in older versions 


You can still import from MiniCAD file prior to version 3.0, but 


you must do it manually. The process is not involved, and is 
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provided here for your information. Even owners of later versions of 
MiniCAD may benefit from a knowledge of the steps involved. 


The “Export: Text” command in MiniCAD creates a text file with 
entity descriptions of the current MiniCAD document. Prior to 
exporting the text file for Vision 3d importation, the “Convert to 3- 
D” command must be executed to make all the objects in the 
document three-dimensional in nature. Even the 2-D polygons must 
be converted to 3-D to export properly. 


To export a text file from MiniCAD to Vision 3d, use the 

following steps: 

1. Create the model in MiniCAD. 

2. Select the Render command from the 3d Creation sub-menu in 
the A (Delta) menu. 

3. In the dialog, click on the Strata radio button and click on the 
OK button. 

4. Name the file and save it. 

5. Import the file into Vision 3d. 


Bringing the file into Vision 3d 


An Import Options dialog box is available at the start of each 
importation of a MiniCad File. The state of the settings in the dialog 
box is maintained between each use of the I/O filter, including from 
one session to another. 


MiniCad+ import options: 


(J Extract color information 
@ Use ‘Fill Foreground’ color 
© Use ‘Fill Background’ color 


& Extract classes as named shapes 

OC Ignore 'NONE' class 
{] Extract meshes as named shapes 
{J Smooth meshes 


The meaning of the fields presented in the dialog are explained 

following the illustration: 

¢ Extract color information: If this is selected, any color 
(foreground or background) applied to an object in MiniCad will 
be applied to that object as a texture in Vision 3d. 

¢ Use “Fill Foreground” color: Use the color set with the “Fill 
Foreground” command as the texture. If this option is not 
checked, no texture is created. 
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Use “Fill Background” color: Use the color set with the “Fill 
Background” command as the texture. No texture is created if 
the option is not enabled. 

Extract classes as named shapes: If selected, all objects in 
MiniCad will be assembled into their named classes and the 
classes will be available as named shapes. The shapes will be 
placed in the appropriate position in the model. These are then 
available to be manipulated as you would any other shape. 
Ignore “NONE” class: If selected, the default class “NONE” 
will be ignored by the translator. Objects that would be in this 
class in MiniCAD will be translated directly into the root model 
in Vision 3d. 

Extract groups as named shapes: If selected, all grouped objects 
from MiniCAD will be placed in a named shape and the shape 
will be placed in the appropriate position in the model. These 
are then available to be manipulated as you would any other 
named shape. If not selected, the objects will exist in an 
unnamed group in the model only. 

Extract meshes as named shapes: If selected, all meshes from 
MiniCAD will be assembled into a named shape and the shape 
will be placed in the appropriate position in the model. These 
are then available to be manipulated as you would any other 
shape. 

Smooth groups: If selected, all groups in MiniCAD will be 
treated as a mesh of polygons and will be smoothed. If an object 
is not a polygon, it will simply be added to the group unaltered. 
Smooth meshes: If selected, all meshes from MiniCAD will be 
converted into a smooth mesh in Vision 3d. 


NOTE: /tis not always appropriate to bring in smooth meshes, 
especially in the transfer of MiniCAD groups. 

Units: All defined units in MiniCAD can be read into Vision 3d. 
All units will be converted into Strata Units at the appropriate 
scale. 


PICS FILES 


The PICS format is designed to store the individual frames of an 


animation in a single file. MacroMind®, the predecessor of 
MacroMedia Interactive®, introduced the format as part of the 
MacroMind Director™ application. 
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It is a simple format. Multiple PICT images are stored in the 
resource fork of the file. Beginning with #128, each image or frame 
of the animation is given a resource number corresponding to the 
sequence in which the images are to be displayed on playback of the 
file. 


There is no provision for buffering the images or assisting the 
speed at which the animation is played. Those facilities must be 
provided by the software through which you are viewing the 
animation’s playback. If a PICS file is played directly from a hard- 
disk drive, a playback rate near real time cannot be sustained. There 
is just too much data for a current SCSI bus to handle at real time 
requirements. However, by loading all the frames of an animation 
into a RAM buffer ahead of time, the frames can be spooled to the 
screen in a smoother manner. 


In addition to the playback rate, another limitation of this file 
format is that it cannot exceed 16 megabytes in size as it is stored on 
the hard disk. The Mac OS will not support any file with more than 
16 megabytes in the resource fork. Unpleasant things can happen to 
a hard disk’s directory and hierarchical file system if this is allowed 
to happen. Vision 3d automatically breaks an animation sequence 
into multiple files if it reaches the 16 Mbyte limit during rendering. 


PICT 


More accurately called PICT2, this image format can support 
both raster and vector data saved in color. Up to 16.7 million colors 
are supported under 32-Bit Color QuickDraw. This format is an 
enhancement to the original PICT specifications. PICT is the native 
image format of the Macintosh, and is supported directly in the 
System ROM code. It is the oldest generic file format on the 
Macintosh, and the most widely supported among the many 
available image-handling applications. Like the EPS and TIFF 
formats, PICT files support unlimited resolution of raster-based 
images. 


Extracting 2-D objects from B&W PIC Ts 


In addition to viewing PICTs as images, bitmapped PICT files 
may be used as a modeling tool for creating objects in Vision 3d. 
When imported or pasted into a modeling window, Vision 3d 
performs an autotrace of the black areas in the image and extracts 
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them as filled 2-D objects. These objects may then be manipulated 
just as a 2-D object drawn with Vision’s own tools. 


3-D Sculpt objects using grayscale PICTs 


Grayscale PICT files may be used to create 3-D Sculpt objects. 
When imported or pasted into a model window, the grayscale 
information is used as elevation data to simulate actual 3-D 
geometry. The object is represented in the modeling window as 
polygonal mesh and can be manipulated as if it were a real 3-D 
object. 


However, because 3-D Sculpt objects are not actual 3-D 
geometry, they have some limitations in their use. This object type is 
not editable in other modelers and they cannot be rendered using the 
raytracing algorithm. 


QuickKTIME Movie FILES 


QuickTime is a revolutionary extension to the Macintosh system 
software that provides exciting capabilities to all Macintosh 
applications. It is a system-level architecture for the integration of 
dynamic data types — such as sound, video and animation — that 
will stimulate new directions in personal computing for years to 
come. Just as QuickDraw is a standard part of Macintosh system 
software that allows applications to integrate graphics in a 
consistent, mainstream fashion, QuickTime is a standard part of 
Macintosh system software that empowers applications like 
StrataVision 3d to integrate dynamic media in a consistent, 
mainstream fashion. 
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QuickTime 1.0 or later works with all color-capable (68020 or 
later) Macintosh computers running system software 7.0 (actually, 
6.0.7 or later — System 7.0 or later is recommended) with at least 2 
megabytes of memory. QuickTime builds on familiar Macintosh 
metaphors (i.e., cut and paste) that make it simple for users to work 
with the newly available data types. 


When Apple’s QuickTime system extension is properly installed 
in your machine’s System Folder, QuickTime’s image-handling and 
animation features become available within StrataVision 3d. 
Specifically, QuickTime’s Movie™ format is supported as an 
alternative for saving and playing animation files. 
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QuickTime Movies from any source can be opened and played 
(including sound) within a Vision 3d animation window. 
Animations can be converted from PICS format to Movie format 
(and vice-versa) by simply opening and saving in the desired format 
under a different name via the Save A Copy As command. 


SUPER 3D 


Using the Export command in the File menu, Super 3d can 
export the current model document as a text file. Only information 
describing a model’s 3-D object geometry is exported. Because it is 
not understood by other programs, Super 3d-specific information is 
not exported. 


SWIVEL 3D 


Vision 3d is able to read Swivel 3d’s native file format directly. 
As with other formats, the objects become part of a Vision 3d model 
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once imported. However, only the geometric object descriptions are 
read by Vision 3d. Swivel 3d’s proprietary hierarchical linkage and 
motion constraint capabilities are not supported. Vision 3d instead 
offers an alternative linking hierarchy (which has no motion 
constraints) designed to work best with its animation features. 


TIFF 


Stands for Tag Image File Format. TIFF is a versatile method of 
storing bit-mapped images at specified resolutions. Just like the 
PICT format, color and gray scale variations are supported. 
However, TIFF format is typically more efficient for high-resolution, 
full-color images. Many of the page layout programs prefer TIFF for 
handling images with higher than screen resolution. High-end color- 
separation and pre-press applications usually prefer TIFF files as 
well. 


RIB 


Stands for RenderMan® Interface Bytestream. This file was 
developed by PIXAR® as a scripting language to control its 
RenderMan renderers. RIB files offer a full scene description 
capability. They can contain a detailed description of a scene to be 
rendered, including the objects by their geometry, placement, etc. 
and by the textures applied to their surfaces. Textures defined in 
Vision 3d can be translated and exported as part of the RIB file, or 
you may substitute RenderMan shaders at the time of rendering. 
The lighting in a scene is also contained in the file, including 
information on the location and characteristics of every light source 
used to illuminate the scene. 


The extension for exporting RIB files is not shipped with the 
standard Vision 3d package. It is available separately from Strata 
Inc. for a nominal cost. 


ADDITIONAL FORMATS (VIA THIRD-PARTY EXTENSIONS): 


Other formats may be available for import, export, or external 
rendering purposes that are not presented here. These may be 
subsequently made available from Strata Inc. in response to new 
products or market trends, or provided by other software companies 
to allow Vision 3d to connect with their products. 
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For the latest information about additional extensions available 
from any source, you can call Strata’s extensions product manager at 
(801) 628-5218. 


Commands used with managing files 


The following commands are considered pertinent to the file 
management and importing functions of the software. A detailed 
explanation is included with each listing. 


Keyboard equivalents are shown on those commands that have 
been given one in the standard configuration. You may change or 
add a Command key shortcut on any item in any menu or sub-menu 
through the Customize Menus command. This feature is explained 
in chapter 1. 


Import command (File menu, 1) 


The Import command enables you to merge Vision 3d models 
and object data from other formats into the current model. Import is 
available whenever a model is open. 


Imported data is loaded into the model in Shape workspaces, 
then inserted into the model work space by clicking once or 
dragging the cursor in the active view. Clicking once inserts the data 
at a default scale; dragging the cursor defines the scale to fit the 
existing objects in the view. 
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File Format: DHF File 


When a file is selected for importation via a directory dialog box, 
the “Type” field indicates the file format in which it was saved. 
Clicking on the OK button initiates the import operation; clicking 
“Cancel” returns to the active window. 
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You are given several import options that determine how the 
imported file is to be translated into Vision 3d data. Each file import 
extension has a set of these options applicable to the format being 
read. Most give you the choice of smoothing the 3-D polygonal 
entities contained in the file and of identifying and naming shapes. 


Import options set in these dialogs are retained from session to 
session. That is, the next time you import a file of a particular 
format, the Import Options dialog for that format appears with the 
same settings you chose the last time it was used. 


Using the import/export extensions shipped with the product, 
Vision 3d can import 3-D data from files using the following formats: 
DXE, MiniCAD, Super 3d, Swivel 3d Professional. Other formats 
may also be supported with extension import filters provided by 
Strata Inc. or third-party developers. If the file appears in the Import 
directory dialog and its file format is correctly identified in the Type 
field at the bottom of the dialog, the chances are excellent that the file 
will import successfully. 


Strata Incorporated has made every attempt to see that Vision 3d 
works with the above-mentioned formats and products. However, 
because of format variations and product updating by other 
manufacturers, Strata Inc. cannot warrant compatibility with other 
software products. Please read the StrataVision 3d Software License 
and Warranty Agreement. 


Because all data brought into the current model through the 
Import command are treated as Shapes, you should handle their 
editing and texture applications as you would other Shapes created 
directly in the program. 


EXTRACTING 2-D POLYGONS FROM PIXEL IMAGES 


In addition, the Import command can also import 2-D data from 
paint and drawing programs. In this manner, 2-D shapes can be 
extracted from B&W PICT and EPS files for use ina model. Once 
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When an image file is selected for importation, Vision 3d first 
interrogates the file and displays a Preview of the 2-D shape or 
shapes it will be able to extract. You may import the shape normally, 
where black is interpreted as surface and white is empty space. The 
preview will display the black surface areas as white, which is how 
they will typically render in a Vision 3d model. 


Or you may invert the extraction process via a check box option 
in the dialog; resulting in white areas of the image treated as surfaces 
and black as holes in the surface or empty space outside of the object 
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shape. Again, in the preview, the areas of the image that will become 
object surfaces upon importation appear as white. 


Clicking on the OK button reads the file and completes the 
extraction process. Clicking on the Cancel button terminates the 
importation of the file and returns to the active view. 


EXTRACTING 3-D OBJECTS FROM GRAY SCALE IMAGES 


The Import command also recognizes gray scale images. But 
rather than converting the image to 2-D polygons, its gray values are 
interpreted as elevation data from which a 3-D object can be created. 
Once inserted into the model, you may handle it just like any other 
Shape. 


Open command (File menu, #O) 


The Open command allows opening an existing Vision 3d 
model. Open is always available, since more than one model can be 
open at a time. If not enough memory is available to open an 
existing model, an alert is displayed when the command is executed. 
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Choosing Open displays the Open dialog box. Depending on 
the import/export extensions currently installed, this dialog will also 
recognize alternative file formats that may be read into Vision 3d. 
Vision 3d models, DXF, Swivel 3d, Super 3d, PICT images, etc. may 
be opened with this command. The directory dialog box shows only 
those files matching the formats supported by the extensions. 
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Open As command (File menu) 


The Open As command allows opening files containing a pixel- 
based image or 3-D object information in non-standard formats. All 
files are displayed in the directory dialog. When a target file is 
selected, the user must also specify its format from the available 
options in the “File Type” pop-up menu. 

This command is especially useful when attempting to read non- 
standard file formats. For example, if a TIFF document is transferred 
from an MS-DOS® system to the Macintosh, the file type of the 
document is often TEXT instead of the correct TIFF. In this case, the 
Open command would not recognize the file accurately, but the 
Open As command will allow reading the file as a TIFF document. 
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With the Open As command, no attempt is made by Vision 3d 
to “guess” the file type of a selected file; the user is expected to 
know and manually designate the format. If the file format chosen 
is not correct, i.e. the actual data does not conform to the expected 
format, an alert is displayed and the Open As attempt is 
terminated. 


CHAPTER 3: 


MobDELING OBJECTS 


This chapter is a discussion of the modeling capability built into 
Vision 3d, i.e. — the facilities provided for drawing and editing 
objects. Items discussed include the interface and operation of the 
various modeling tools, some helpful guidelines for effective 
modeling, and information you may find useful on the internal 
workings of some modelers. 


The modeling tools in Vision 3d can be classified in several ways. 
There are two-dimensional drawing tools, 3-D primitives, and 
modelers that convert two-dimensional objects into 3-D objects. 
Some of these tools and modelers are built into Vision 3d. Others are 
extensions to the main program. These extensions “plug in” to 
Vision 3d seamlessly, similar to the way that system extensions work 
with Macintosh System 7.0 and later. 


As you learn more about using Vision 3d, it will become clearer 
that in many cases the objects you want to create can be drawn by 
more than one method or set of tools. There are no right or wrong 
ways to build objects in Vision 3d, but some methods are usually 
more efficient than others. The goal is to use the modeling methods 
that best save time, effort, and RAM. Initially, you may have to 
experiment to get a feel for which modeling tools and techniques 
will be appropriate in circumstances you may face. Before long, 
however, you'll develop an intuition for the best ways to build the 
objects and models you want to create. 


Built-in modeling tools 


Some modeling tools are “hard coded” into Vision 3d. They are 
part of the core program. The tools and commands to use these built- 
in modelers are always visible on the Tool palette or in the Modeling 
menu, although the commands are not always available for use. 
When you use these modeling tools, their operations typically are 
performed directly in a model window. 


Some of the more often-used commands are also represented by 
a button on the Button bar. The Button bar and its operation is 
explained later in this chapter. 
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Included Modelers 


Vision 3d ships with a number of modelers that are not built-in, 
but instead are extensions to the core program. When these modelers 
are present in the Extensions folder within the StrataVision 3d folder, 
their commands are visible in the Modeling menu just like the built- 
in modeling tools. They, too, are represented by a button on the 
Button bar. 


These extensions usually perform their complex modeling 
operations on existing objects or create new objects in different ways 
than the built-in tools can. Extensions typically do not work on 
selected objects in the model window, but rather in their own 
specialized dialogs or windows. Then they return or insert the 
objects into the model window when completed. 


About Extensions 


Extensions are add-on software tools developed by Strata Inc. or 
by third-party vendors to extend the capabilities and features of 
Vision 3d. Some extensions ship with Vision 3d. Others must be 
purchased separately. Extensions are separate files on the desktop 
that are placed in the Extensions folder within the StrataVision 3d 
folder. Do not confuse this Extensions folder with the Extensions 
folder found in the System Folder. (Strata Inc. used this concept first, 
back before System 7 was released.) 


Extensions typically fit into one of five categories: Modeling 
extensions, Import/Export extensions, Texture extensions, Image 
extensions, and Animation extensions. If you look in the 
StrataVision 3d Extensions folder, you'll see folders for each of these 
extension types. 


NOTE: SirataVision 3d extensions only have to be located somewhere 
in the Extensions folder. They do not have to be in any specific sub- 
folder within the Extensions folder. These sub-folders are set up during 
installation for organization purposes only. 


Extensions are installed by placing them inside the Extensions 
folder. Whenever the Vision 3d application program is opened, it 
scans the Extensions folder to determine which extensions are 
available. Available extensions show up as commands in Vision 3d. 
menus and as buttons on the Button bar. In order for extensions to be 
available for use, they must be within the Extensions folder inside 
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the StrataVision 3d folder. The “Extensions” folder name and 
location is NOT optional; it must have this EXACT name 
(capitalized, no extra spaces, etc.). Otherwise, Vision 3d will not see 
it correctly. As long as the extensions are inside the Extensions folder, 
which in turn is within the StrataVision 3d folder, extensions are 
available for use. 


Working with objects imported from other applications 


A powerful feature of Vision 3d is its ability to import files from 
other programs and merge them in models that may include existing 
objects created in Vision 3d and other 3-D modeling software 
packages. Once files are brought into Vision 3d using the Import 
command, they are treated just as any Vision 3d object. Once in 
Vision 3d, imported files require no special treatment. Imported 
objects have equal access to all available modelers and tools. 


Quick Tutorials 


The object of the exercises in this Quick Tutorial is to give you a 
basic understanding how different 2-D and 3-D modeling tools work 
and how various modelers and tools work together to build objects. 
When you finish each exercise you may save or discard the objects as 
you wish. 


Exercise 1: Making a goblet 


In this exercise, you'll make a 3-D goblet using the 2-D polyline 
drawing tool, the 2d Sculpter modeler and the Lathe modeler. This 
will help you understand how to use these tools and modelers, as 
well as learn a useful technique for drawing cross-sections for 
lathing. 

1. Opena new model. Make sure the three-position lens control is 
set to Orthographic, and the view orientation is set to Front. 


You will hear this again and again throughout the manual. This 
view configuration is the recommended arrangement for the 
modeling phase of any project. Remember, “Use orthographic 
for modeling, perspective for rendering.” 

2. From the Tool palette, select the open polyline tool. This is 
done by clicking on the tool just above the local light source tool. 
While holding down the mouse button, drag to the right to select 
the open polyline tool. This tool draws ONLY open 2-D lines. 
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In the model window, draw a cross-section of a goblet, similar 
to the illustration below. Starting at the top, click once, then 
move the cursor down to draw the first line segment. When you 
want to change direction and draw the next segment, click once 
to create a vertex point. Then move the cursor to draw the 
second segment. Continue working your way down, clicking 
once at each vertex. If you make a mistake, simply push the 
Delete key to back up one segment. 


Don’t worry about making the drawing perfect. In step 4, you 
will use another modeler to edit and fine tune the cross-section. 
When you've drawn the last segment, double click on the last 
vertex point to end the drawing. Vision 3d responds by re- 
drawing the completed cross-section in the model window with 
selection handles surrounding it. 


With the goblet cross-section selected, choose the “2d 
Sculpter” command from the Modeling menu. Optionally, you 
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can also click on the Button bar’s button that opens the 2d 
Sculpter. 


ro 


You know an object is selected when eight selection handles 
appear around it. Vision 3d responds by opening the 2d Sculpter 
dialog window. 


In the 2d Sculpter window, edit the cross-section. Click on 
vertex points and drag to move them and refine your goblet’s 
profile. You may add or subtract points as needed to create the 
desired curves. For an explanation of how to add or remove 
vertex points, please refer to the discussion on the 2d Sculpter 
modeler later in this chapter. 


By moving individual vertex points in the 2d Sculpter modeler, 
you can fine-tune the geometry of any 2-D object. Vertex-level 
editing in this modeler provides more precise control over the 
shape of your object than is provided by the polyline tool used to 
draw the original cross-section. 


Click on the OK button in the top right corner of the 2d 
Sculpter window. Vision 3d responds by replacing the original 
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polyline object in the model window with the edited cross- 
section from the 2d Sculpter dialog window. 

With the edited cross-section still selected, choose the Lathe 
modeler. This can be done by pulling down the Modeling menu 
and choosing the Lathe command from the Swept Surfaces sub- 
menu. Alternately, you can simply click on the Button bar’s 
Lathe button. 
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Lathe Degrees: [Ei 


Lathe Segments: Flip Axis 


Vision 3d responds by opening the Lathe modeler window. 


Set the lathe axis position. If necessary, use the “Flip Axis” 
button to turn the axis to a vertical orientation. Then move the 
cursor to a position over the axis. Notice how the cursor arrow 
changes to a hand icon, indicating a Grabber tool, when 
positioned on the axis. With the hand icon on the axis, click and 
drag the axis into position as shown. 


You should position the axis so that it intersects the edge of the 
base. 
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Lathe Degrees: |EfSURM a) 


Lathe Segments: 


Check Lathe dialog settings. Make sure the lathe degrees field is 
set to 360° and the lathe segments is set at 18. 


Lathe Degrees : 


Lathe Segments : 
— a 


These are the values that give the best results without generating 
an excessive number of polygons. Note that there are no default 
settings for this modeler. Each time it is opened, the settings you 
used the last time will still be there. 

Click on the OK button at the top right corner of the Lathe 
window. Vision 3d responds by showing a progress bar as the 
Lathe operation occurs. 
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The lathed goblet is inserted into the mode window, replacing 
the cross-section. 

. If desired, change the view position and perspective setting to 
get a better look at your creation. Choose “Isometric” from the 
view title pull-down menu at the top left of the model window. 
Now switch the three-position lens control to Normal. Vision 3d 
responds by re-drawing the goblet from the new view angle and 
with perspective. 
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If the goblet is too small to see clearly in the Isometric view, pull 
down the Windows menu and choose the “Fit Views to All” 
command. Vision 3d responds by re-drawing the goblet to fit 
comfortably within the Isometric view. 


From this exercise you can see that the lathe modeler creates 3-D 


objects by revolving a 2-D template, used as a cross-section, around a 
pre-defined axis. The resulting 3-D object is given surface geometry 
based on the 2-D template used. 


Exercise 2: Extruding text 


This exercise demonstrates how to create 3-D text using the Text 


tool and the Extrude modeler. You will then understand how to use 
this tool and modeler, as well as learn how to scale an object larger or 
smaller. 


1. 


Open a new model. Make sure the three-position lens control is 
set to Orthographic, and the view orientation is set to Front. 


Select the Text tool from the tool palette. Notice how the cursor 
changes when you then move it into the model window with 
this tool selected. 
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Click once in the model window. Vision 3d responds by 
opening the Text dialog window. 
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The Text dialog box provides fields for entering the text, 
choosing the desired font, and adding other type effects, such as 
italic or bold. Note that there is no point size setting. Point size is 
not a relevant term in the context of a Vision 3d model. That is 
because the text characters are extracted into 2-D objects that 
have scale within the model space. 

Please refer to the Text tool discussion later in this chapter. 

4. Type any word or phrase into the “Enter The Text” box. While 
the field scrolls to make additional room for a long phrase or 
sentence, it is recommended that you limit the number of 
characters entered to a single word or phrase. 


5. Choose a font and Style for your text. The type of font you 
choose, whether Postscript or TrueType (if using System 7.0 or 
later), is indicated in the dialog box. 


The type of font 

(Postscript, TrueType 
or bitmapped) is 
indicated here. (TrueType™ font) 


Font:|_ Helvetica | 


Choose a font using 
the pop-up menu. 


The Text tool supports any installed font, including bitmapped, 
PostScript® and TrueType® fonts. Fonts are installed in the 
System Folder. Bitmapped or screen fonts are usually the least 
desirable. TrueType fonts are smoothed by a mechanism built 
into System 7. Of course, PostScript fonts must have a System 
extension called ATM (Adobe Type Manager™) installed to use 
them to advantage. 


6. Click on the OK button. Vision 3d responds by extracting your 
entered text and drawing objects representing those characters in 
the model window. 
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Notice your text-objects are still 2-D only. Also notice that the 
objects are grouped as a single entity to maintain their spatial 
relationship while moving or scaling. 


If these objects were still in font format, their spatial relationship 
would be referred to as “kerning.” However, the font kerning 
information is not available since these now 2-D objects no 
longer have any connection to the font that was used to create 
their geometry. THIS Is AN IMPORTANT DISTINCTION. 


The issue of “kerning” text objects is not addressed in this 
tutorial. For some background, in Vision’s model space, kerning 
of text-shaped objects can be accomplished by ungrouping the 
text-shaped objects and moving them independently as desired, 
then re-grouping again. This should be done BEFORE extruding 
to make 3-D objects. Please refer to the discussion of the Group 
and Ungroup commands later in this chapter. 


With your text objects still selected, choose the Object Scale 
tool from the Tool palette. This tool allows you to scale your 
text, making it larger or smaller. Notice how the cursor changes 
when you move it into the model window with the Scale tool 
selected. 


Scale your text larger. Clicking and dragging on the right or left 
center Selection handles will re-scale an object on the X axis. 
Clicking and dragging on the top or bottom center handles will 
re-scale the object on the Y axis. Clicking and dragging on any 
corner handle re-scales an object on both the X and Y axes 
simultaneously. Holding down the Shift key while dragging ona 
corner handle constrains object proportions during the re-sizing. 
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Re-scale your text to some pleasing proportions and size in the 
view; the actual scale is not important for this exercise. If 
necessary, use the “Fit Views to All” command afterward so the 
entire word shows in the view. 


With the text-shaped objects still selected, pull down the 
Modeling menu and choose the “Extrude” command. Vision 3d 
responds by opening the Extrusion dialog window. 


Note that the extrusion profile on the left of the dialog shows a 
straight geometry. This exercise does not address the use of 
other profiles. Please refer to the Extrude modeler discussion 
later in this chapter for information on this extrude option. 
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Set the Extrude depth. Move the slider at the left of the 
extrusion window up or down until the extrusion depth is set at 
about 2 inches. You can see the extrusion depth in the Depth 
feedback field at the top of the window. 


Alternately, you can enter the extrude depth value directly in 
this field. 


Click on the OK button at the top right corner of the dialog 
window. Vision 3d responds by displaying a progress bar as the 
extrusion operation occurs. When the extrusion is complete, 
Vision 3d draws your extruded text in the model window. Notice 
this 3-D text has replaced the original 2-D text. 


If desired, change the view direction and perspective to get a 
better look at your creation. Choose “Isometric” from the view 
pull-down menu at the top left of the model window. You may 
also want to set the lens control to Normal and the display 
method to Shaded for a more natural appearance. Vision 3d 
responds by re-drawing the extruded text from the new viewing 
position, but now with a vanishing point perspective. 


Rulers available in standard views only 


If the extruded text is too small to be seen clearly in the Isometric 
view, use the “Fit Views to All” command, again as you did in 
Exercise 1. Vision 3d responds by re-drawing the extruded text 
to fit within the Isometric view. 


From this exercise, you now know that the Extrude modeler 


creates 3-D objects by pushing a 2-D template, or outline, through 
space to give it depth. 


Exercise 3: Warping a flat rectangle 


In this exercise, you will deform a 2-D rectangle, i. e. — change 


its geometry, using the 3d Sculpter modeler to move a vertex point in 
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3-D space. By simply editing this vertex, you will turn a flat, planar 
2-D polygon into a three-dimensional object. 

Further, you will understand how to use the filled rectangle 
drawing tool and learn the fundamental operation of the 3d Sculpter 
modeler. 


1. Opena new model. Make sure the three-position lens control is 
set to Orthographic, and the view orientation is set to Front. 


2. Change the view orientation to Top. Pull down the view title 
menu at the top left of the model window and choose Top. 


3. Choose the filled rectangle drawing tool from the Tool palette. 
Notice how the cursor changes when you move it into the model 
window with this tool selected. 

4, Click in the model window and drag a marquee to draw a 
rectangle. Vision 3d responds by drawing the 2-D rectangle in 
the model window. 
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Remember, you're looking at the rectangle from the Top view. If 
you switch to a Front, Back, or side view you can see that the 
rectangle has no depth. 


5. In the Top view, with the rectangle selected, pull down the 
Modeling menu and choose the “3d Sculpter” command. 
Vision 3d responds by opening the 3d Sculpter dialog window. 
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Notice this dialog window has its own display method, lens 
position and lens controls that work just as they do in the 
model’s main window(s). These controls affect the 3d Sculpter 
window only and do not change the display method, lens 
position and view direction in the model window. 


The 3d Sculpter dialog window opens in the Front view by 
default, yet you are seeing the rectangle from the top, not the 
side. In the model, your rectangle is oriented to the Top view as 
you drew it by applying a 90° rotation internally. In the 3d 
Sculpter modeler, as with the other modelers, the rotation 
transformation is temporarily removed, so that you see the 
“pure” object. When it is returned to the model after editing, the 
rotation will be re-applied again to orient it as you drew it. 


For this exercise, you will work in both the Front and Top views 
while in the 3d Sculpter modeler. 


Choose the Add Vertex tool from the 3d Sculpter tool palette. 
Notice how the cursor changes when you move it into the 3d 
Sculpter dialog window with this tool selected. 
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Choose the “Add 
Vertex” tool. 


A2-D rectangle is the simplest of all bézier objects. It is made of 
a single bézier surface patch. Note the four vertex points, one at 
each corner of the surface. In more complex objects, multiple 
surfaces are used to construct its geometry, yet each patch has 
the same four vertices at each corner of each surface patch. 


This is an important point to remember when editing more 
complex bézier objects in the 3d Sculpter modeler. It can help 
you find your way around a multi-patch bézier surface. 


7. Click once near the center of the rectangle. The 3d Sculpter 
modeler responds by placing a new vertex point at the location 
on the surface that you clicked. 


3d Sculpter Se 
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The original surface patch is automatically sub-divided into four 
surface patches. Again, each patch has a vertex point at each of 
its four corners. But this time, the vertex point in the middle is 
shared by all four patches. You can tell this is the case, because 
when the point is selected, four direction handles appear. These 
handles are used to bend or warp the spline that defines the 
surfaces between vertex points. 


NOTE: /f you are familiar with Adobe Illustrator® or Aldus® 
Freehand™, two highly respected 2-D drawing applications, you 
have already seen the use of direction handles to control spline 
or bézier lines. The vertex points and direction handles visible 
on objects in 3d Sculpter perform the same functions, only in 
three dimensions instead of just two. 


With the center vertex point selected, change the 3d Sculpter 
view to Top. Pull down the view title menu in the 3d Sculpter 
dialog window and choose Top, just as in the model window. 
The 3d Sculpter dialog window is re-drawn from the new view 
orientation. 
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You are now seeing the rectangle from its side. Since the object is 
two dimensional, all you see is a thin horizontal line in the view. 
But you should also see the selected vertex point in the center. 


9. Choose the Vertical Move tool from the 3d Sculpter tool 
palette. This is the third tool down on the Tool palette. Its icon 
shows two vertical arrows facing up and down. 
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This tool is constrained to move the selected vertex point(s) 
vertically ONLY. This is relative to the view, of course. While 
the first tool in the palette can also move a vertex point vertically, 
it is not constrained unless you hold down the Shift key. For this 
exercise, this is the simpler tool to use. 


10. With the cursor positioned on the center vertex point, click and 
drag the vertex point straight up toward the top of the window. 
Notice how the thin line is warped from straight to a shape 
resembling an inverted bell curve. 


3d Sculpter 
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Click on the OK button in the top right corner of the 3d 
Sculpter dialog window. Vision 3d responds by returning the 
warped rectangle — now considered a 3-D object — to the model 
in place of the flat 2-D rectangle. 


If desired, change the view position and perspective to get a 
better look at your creation. Choose “Isometric” from the view 
title pull-down menu at the top left of the model window. Also, 
switch the lens control to Normal and the display method to 
Shaded. 
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Vision 3d responds by re-drawing your warped rectangle from 
the new view orientation and lens angle. If the warped rectangle 
is too small to see clearly in the Isometric view, use the “Fit 
Views to All” command as you did in Exercise 1. Vision 3d 
responds by re-drawing the warped rectangle to fit within the 
Isometric view. 


In this exercise, you learned that the 3d Sculpter modeler creates 


new 3-D objects by deforming or changing the shape of existing 2-D 
and 3-D objects. The 3d Sculpter does this by allowing the user to 
push or pull vertex points on either bézier or polygonal objects. 


Exercise 4: Making a Skin object 


In this exercise you will use the Filled Rectangle tool and the 


Skin modeler to build a section of duct. You will learn how to use 
the tool and the Skin modeler, how to reposition objects in the model 
window and how to duplicate and replicate objects. 


1. 


Open anew model. Make sure the three-position lens control is 
set to Orthographic, and the view orientation is set to Front. 
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Choose the Filled Rectangle tool from the Tool palette. Notice 
how the cursor changes when you move it into the model 
window. 

In the model window, draw a filled rectangle. Click and drag 
until the marquee is about the same proportions shown in the 
following illustration. 


Untitled-1 = 


Releasing the mouse button draws the object in the model. 
Vision 3d responds by drawing a filled rectangle in the model 
window. 


You are going to “clone” this rectangle, then use the multiple 
rectangles as cross-sections for the final object. These cross- 
sections will function as ribs, over which we will stretch a 
“skin,” or polygonal surface. That’s why the modeler you will 
use is called the Skin modeler. 


Change the View orientation to Top view. Notice in the Top 
view how the rectangle appears as a line with no thickness, 
because it is a 2-D object. 


With the rectangle selected, pull down the Edit menu and 
choose the “Duplicate” command. Vision 3d responds by 
drawing another rectangle identical to the first, with a slight 
offset. 
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Notice the new rectangle is now selected. Being a copy of the 
original, this second rectangle also appears as a line in the Top 
view. You may want to view the two rectangles from the Front 
and either the Left or Right views. 


In the Top view, move the selected rectangle upward on the 
screen. Choose the View Move tool from the Tool palette if not 
already chosen. Click on the top center selection handle and 
drag the object up. Position it in the model window as shown in 
the following illustration. 
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With the upper rectangle selected, pull down the Edit menu 
and choose the “Replicate” command. Vision 3d responds by 
opening the Replicate dialog window. 


Duplicate 
Replicate... 
Modify image 
Dker image 
Make Dptimai Pate tie 
Hide Rulers 8, 
Set Rulers... 


Customize Menus... 
Preferences... 


Replicate is a fully-optioned version of Duplicate. Where the 
Duplicate command creates one object with a fixed spatial 
relationship to the original, Replicate allows you to specify the 
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transformation you want applied to the duplicated objects, as 
well as how many objects you want to create. For more 
information, please refer to the discussions on the Duplicate and 
Replicate commands later in this chapter. 

Enter values in the Replicate dialog. Match the settings in the 
Replicate dialog window with the settings shown in the 
following illustration. 


Replicate Objects 


Parameters 


(inches) 


Offset: 
Scale: [1.0 | [1.0 | [i.o | 


Rotate (*: 


Click on the OK button. Vision 3d responds by drawing new 
objects according to the specifications you entered in the 
Replicate dialog window. 


In this case, you asked that it create just one more new rectangle 
identical in size and orientation to the first two, but offset 
downward one unit, whatever unit you are using in the model. 
As before, this third rectangle appears as a line in the Top view. 
You may need to use the fit “Views to All” command in the 
Windows menu to bring all three objects into view. 


Notice how both the replicated object and its original are 
selected in the model window. 


Rotate the center cross-section. Choose the Object Rotation tool 
from the Tool palette. Select the center rectangle. Holding down 
the Shift key, click on any corner selection handle and drag to 
rotate the object 45°. 
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Note that a +45° rotation is different from a -45° rotation. 
Holding down the Shift key during an object rotation constrains 
the rotate operation in 45-degree increments. Watch the 
feedback area at the top of the model window to see when 
you've rotated the rectangle +45 degrees, then release the mouse 
button. Vision 3d responds by re-drawing the cross-section with 
a 45° rotation. 

Reposition the top cross-section. Choose the Pointer tool from 
the Tool palette. Select the top cross section. Click on the center 
right selection handle and drag the cross section to reposition it 
as shown in the following illustration. 
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Rotate the top cross-section. Choose the Object rotate tool from 
the Tool palette again and drag a corner handle on the top cross- 
section. 


3.23 


= Untitled-1 == EE 


2 ———— 
p17 SN 


oOo o 
2 
o Oo 
pal 
o re 
oe 1o 
(|x 3 2 1 o 1 2 3 ry 


Holding down the Shift key, click on any corner selection handle 
and drag to rotate the object +90°. In this case, +90° looks the 
same as -90°. Make sure you rotate it a +90°. This is to insure 
that the beginning vertex point on the three ribs are all in the 
same relative position on each rib. The importance of this detail 
is explained in the discussion of the Skin modeler extension later 
in this chapter. 


13. Choose the Link tool from the Toll palette. This tool allows you 
to specify which 2-D objects are to be used as ribs for skinning, 
as well as the skinning sequence. 
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14. Link the three cross-sections. Starting at the bottom, click on 
the lowest cross-section, then drag until the cursor is on the 45° 
cross-section and release the mouse button. As you click on the 
lowest cross-section, it becomes highlighted. As you drag, a line 
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appears between the objects that are being linked. When the 
cursor is positioned over the 45° cross-section, that object will 
also be highlighted. When you release the mouse button, those 
two objects are linked. 


Repeat the linking operation, this time clicking first on the 45° 
cross-section, and linking it to the 90° cross-section. The three 
cross-sections are now linked in order. 


Select the cross-sections. Pull down the Selection menu and 
choose the “Select All” command. If you have a 14-inch monitor 
or smaller, the Selection menu is condensed into the Edit menu 
to conserve screen real estate. So, if you have a 14-inch or 
smaller monitor, pull down the Edit menu and choose the Select 
All command from the Selection pop-out menu. 


Selection 


Select All 
Select None 
Select Next 36” 


Alternately, you can use the keystroke equivalent of Command- 
A (#A). Another method of selecting all the ribs is to drag a 
selection marquee around them. 

Skin the cross-sections. Pull down the Modeling menu and 
choose the Skin command from the Skinning sub-menu. 
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Vision 3d responds by opening the Skin Modeler dialog box. Set 
the skinning parameters as shown in the above illustration, then 
click the OK button. A skin is lofted over the linked cross- 
sections. Notice that because the ribs were filled, the ends of the 
skinned object are closed and the object appears solid. 
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17. If desired, change the view angle to get a better look at your 


creation. As in the other exercises, choose Isometric from the 
view title pull-down menu at the top left of the model window. 
Also switch the lens control to Normal and the display method 
to Shaded. 
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Your object is displayed from the new view angle. Use the “Fit 
Views to All” command as you did in Exercise 1. Vision 3d 
responds by re-drawing the object to fit comfortably within the 
Isometric view. 


In this exercise you learned how the Skin modeler creates 3-D 


objects by generating a surface or skin over a series of 2-D ribs, or 
cross-sections, that are defined and linked in a specific order by the 
user. 


Exercise 5: Making a coil spring 


In this exercise you will learn how to use the Sweep modeler to 


lathe and extrude a 2-D circle, creating a coiled object that looks like 
a spring. 


1. 


Open a new model. Make sure the three-position lens control is 
set to Orthographic, and the view orientation is set to Front. 
Choose the filled Regular Polygon tool from the Tool palette. 
Hold down the mouse button so the tool’s sub-menu appears. 
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Choose the 10-sided option from the sub-menu. You will use 
this tool to create a circle with only ten sides. This saves 
significant memory over the full Circle tool, and it works just as 
well for most purposes. 


Notice how the cursor changes when you move it into the active 
model window. 


Draw a circle. This time position your cursor at the 0, 0 
coordinates on both the X and Y axis rulers before you start 
drawing. Holding down the Shift key, click and drag a marquee 
of EXACTLY 2.5 inches in diameter. (Inches is the default units. 
If you have changed them to something else, draw an 
equivalently-sized object.) By starting at 0, 0, you can easily see 
the dimensions on the rulers as you draw. The Shift key 
constrains all 2-D drawing tools, so objects are drawn equally 
proportioned on all sides. When you release the mouse button, 
a perfectly proportioned object is drawn in the model window. 
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4, With the circle selected, choose the Sweep command from the 


Swept Surfaces sub-menu, in the Modeling menu. Alternately, 
you can click on the Button bar’s Sweep button. 


= Sweep == = = = 
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Step Transformation 


Move inches 


Horizontal Vertical Outward 


Scale Factor: 


Horizontal Yertical Outward 


Rotate Degrees: ° 


Number of steps: 


oO Create two-sided objects 


Vision 3d responds by opening the Sweep dialog window. The 
Sweep modeler performs a combination of lathing and extruding 
on the same object. Where the Lathe and Extrude modelers have 
fixed axes, the Sweep modeler’s axis can be moved dynamically 
during the sweep operation. For more information, please refer 
to the Sweep modeler discussion later in this chapter. 


Enter the sweep parameters. For this exercise, you can just 
match the settings in the Sweep dialog window with the 
numbers shown in the following illustration. 


The fields in the Step Transformation box at the top left of the 
dialog allow you to type in numerical values for movement and 
scale of the 2-D object on the X (horizontal), Y (vertical) and Z 
(depth) axes. There is also provision for degrees of object 
rotation. The number of steps determines how many times the 


Step Transformation 
numbers determine 
what happens for 
each step. 


Set the numbers as 
shown here. Note 
that the highlighted 
numbers are the ones 
doing all the work. 


This field sets how 
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step specified in these fields are performed. These operations 
are called transformations. During each step, the 
transformations specified in the Step Transformation fields are 
repeated and the object is constructed...step-by-step. 


Step Transformation 


Mowe inches : 


Horizontal “Yertical Outward 


Scale Factor: 


Horizontal YWertical Outward 


Rotate Degrees : 


many times the Step = Number of steps: 


Transformations will 
be done. 


Position the sweep axis. On the right side of the dialog is the 
template window. Your 2-D object appears here, along with the 
sweep axis, which is the heavy black line. This axis is positioned 
in the same manner as you did in the Lathe modeler exercise. 
Click twice on the Scale Down button to provide enough room to 
offset the Sweep axis. 


Use the following illustration as a guide for positioning it 
relative to the object. 
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If necessary, use the Flip Axis button to change the axis 
orientation from horizontal to vertical. Then, position the cursor 
anywhere on the axis. Notice how the cursor changes to a hand 
icon, indicating the Grabber tool is active. With the hand icon 
visible, click and drag to move the axis into position. 


Click on the OK button. A progress bar is displayed as it 
generates the swept object. Because the Sweep modeler is more 
complex than the other modelers you used in these quick 
tutorials, you’ve asked it to make a large number of 
transformations, it may take a few moments to generate the 
object. 
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When the sweep operation is complete, the swept object is 
drawn in the model window. If necessary, use the “Fit Views to 
All” command to scale the view so your swept object will fit 
comfortably in the window. 


NOTE: A Sweep object is given a smoothed surface that 
normally renders without faceting. It has a fixed breaking angle 
of 30° by default. (Breaking angles are explained in the 
Modeling Extensions section, later in this chapter.) If you find 
the surface appears faceted when you render the spring, you 
can use the Smooth command from the Resurfacing sub-menu 
of the Modeling menu. You can set the breaking angle to 
anything between 0° and 180°. With the proper breaking angle 
for the surface, the swept object will render with a smooth 
surface. 


In this exercise you learned how the Sweep modeler can twist, 
scale and rotate a 2-D object on all three axes, based on the settings 
and sweep axis that you define. When fully mastered, this modeler 
can become a powerful addition to your modeling repertoire. 


Corkscrews, bolts with threads, nautilus and conch sea shells, 
DNA strands, and coiled objects of all types are examples of the kind 
of objects this modeler is typically used to create. 


Boolean Modeler 


DESCRIPTION 


By definition, a Boolean operation is a mathematical way of 
treating variables through the operators AND, OR, NOT, IF, THEN, 
and EXCEPT. For our purposes, Boolean operations can best be 
described as a means of accomplishing such amazing geometric feats 
as physically punching a hole through a 3-D object, combining two 
objects into one, and creating a 3-D object from the intersecting 
points of two separate objects. 


Strata’s Boolean Modeler has been designed to accomplish these 
tasks with maximum efficiency and accuracy while presenting as 
little stress to the user as possible. In effect, complex geometry which 
could have taken hours of painstaking modeling to create, or been 
impossible, can now be accomplished with relative ease using the 
Boolean Modeler. 
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Left index 
preview window 


Left index list 


Operation options 
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Smoothing option 
checkbox 
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There are three distinct Boolean operations in the modeling 
extension: Union, which physically fuses two objects wherever they 
intersect to create a single, more complex object, Intersection, which, 
as the name implies, creates a geometric object based on the 
intersecting points of two separate objects, and Subtraction, which 
negates a specific portion of an object to create a hole or indentation. 
Each of these functions will be fully discussed later in this manual. 


To use the Boolean Modeler it must be present in the 
StrataVision 3d Extensions folder prior to launching the program. 
Please refer to the installation instructions included with your 
program disks and in the READ ME files on the first installation disk 
for more information. 


If present in the Extensions folder, the Boolean Modeler can be 
accessed through the Modeling menu or by clicking on the Boolean 
button on the button bar. When opened, the Boolean dialog box will 
appear to allow object and operation selection. 


All objects in the active modeling window will be listed in the 
left and right index lists of the Boolean Modeler. However, Boolean 
operations can only be performed on those objects sharing common 
space. The reason for this should be obvious — Boolean operations 
join objects where they intersect, remove intersecting areas, or create 
objects from separate geometry sharing the same area. 
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When objects are selected from the index lists, a wireframe 
representation of each is displayed in the corresponding preview 
window directly above the index. Once two objects are selected, you 
must decide which of the three Boolean operations you wish to 
perform on those objects. 


You also have the option of smoothing the final object during the 
Boolean operation. If you choose not to smooth the object, the 
finished shape may appear faceted when rendered. 


If you elect to smooth the object from the Boolean modeler, a 
Smoothing Options dialog will be displayed when you click OK, 
allowing you to set the parameters of the smooth operation 


Smoothing Options 


(CJ Two-sided polygons Breaking angle: 
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The Smoothing Options dialog’s Breaking angle field will default 
to 60 degrees, which has been determined the most effective by Stata 
engineers. 


HINT: If you choose not to smooth the object as part of the Boolean 
operation, you can always perform a smooth operation using the 
Smooth Modeler. The Smooth Modeler is explained later in this 
chapter. 


You can perform any number of different Boolean operations on 
an object, but each operation must be done separately. In other 
words, you could extract a hole from a cube using the Subtraction 
operation, then in a second step, join the resulting shape with a 
sphere with the Union operation to form a single, more complex 
object. 

While volumes can be, and have been, written on the intricacies 
of Boolean operations, the best way to fully grasp the power of 
Strata’s Boolean Modeler is to experiment with the various options. 
With that in mind, discussions of all three Boolean operations in the 
modeler will include a simple tutorial. 


Union 


The Union function of the Boolean Modeler physically joins two 
objects at their intersecting points. Geometry sharing the same space 
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is lost during the Union operation in favor of the new, volumetric 
shape. To demonstrate this melding characteristic, try the following 
tutorial. 


NOTE: Future tutorials on the various operations of Strata's Boolean 
Modeler will build on this model, so try to adhere to the following 
instructions as much as possible, and make sure you save a copy of 


the file. 

1. With anew window open, create a new shape. Name the new 
shape FULLSIZE. 

2. In the front view, insert a cylinder using the primitive cylinder 
tool in the Tool bar. Position the cylinder toward the top of the 
window so there is room to stretch it. 

3. Use the Scale tool to pull the cylinder to a total length of three 
inches (you can also use the Transform command to accomplish 
this task), then use the Re-center command to ensure the 
cylinder’s center point is positioned correctly. 

4. Place the cylinder in the center of space by setting the X, Y, and Z 


coordinates in the Transform command to zero. You can also 
check the cylinder’s overall dimensions here. It should measure 
1.0, 1.0, and 3.0 respectively in the X, Y, and Z Size coordinates. 


= SS (TUTORIAL #1) FULLSIZE 
SEM Sal Display: wireframe 
Front w ] 


NOTE: This would be a good time to save the model. Give it a 
name like TUTORIAL#1. 


Your window should 
look similar to this 
illustration with two 
cylinders intersecting 
at their center points. 
If the image does not 
look correct, try using 
the Re-center 
command on the 
cylinders and 
reposition each to the 
center of space using 
the Transform 
command as 
described in Step 4. 
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5. Close the FULLSIZE WINDOW and create a new shape named 
TJOINT. 


6. Insert an instance of the FULLSIZE shape in the new window 
(see Chapter 4 for more information on shapes and instances). 


7. Use the Transform command to ensure the instance is positioned 
at center space in the new window. 


8. Insert a second instance of the FULLSIZE shape in the window 
and use the Rotate tool to rotate the new cylinder to the right 90 
degrees so it is lying on its side relative to the first cylinder (you 
could also rotate the cylinder 90 degrees to the left, making the 
feedback dialog read -90 degrees). 


9. Repeat Step 4 on this cylinder to position it at center space. 
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NOTE: You should save your file again. There will be significant 
changes to the model in the following steps and having a pristine 
copy of the file is a good practice in case the results you get are 
not exactly what you want. You can, of course, use the Undo 
command immediately after performing any Boolean operation to 
return the shapes to their original condition, but having a backup 
file is always a good idea. 
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10. Now the fun begins. Open the Boolean Modeler by choosing it in 
the Modeling menu or by clicking on the Boolean icon in the 
Button bar. 


11. When the Boolean Modeler dialog window opens, select the top 
listing of FULLSIZE from the left index list and the bottom 
listing of FULLSIZE from the right index list. 


NOTE: Right and left index selections are somewhat arbitrary 
when performing the Union and Intersection operations except 
that the resulting object created by these operations will be 
centered at the same point as the object from the left index list. 
You should keep this in mind when building your model because 
it could cause the final object to be moved in space. When 
performing the Subtraction operation, deciding the order of 
object selection becomes crucial. This relationship will be fully 
explained in the Subtraction section of this manual. 


12. The modeler opens with the Union operation selected by default, 
so you do not need to make any changes there (you may, 
however, want to click on the operations option box just to see 
the other choices). 


This illustration shows 
the wireframe 
representations of STRATA mooeLens 
each selected shape EXTENSION BEG boolean! 
in the window directly 
above the 
corresponding index 
list. Note how the 
position of each 
cylinder clearly lets 
you know if you have 
selected the two Liz WLSicE 
shapes correctly to 
perform the Union 
Operation. 


13. When you are sure each cylinder is selected and the Union 
operation is on line, click OK (obviously, clicking Cancel will 
abort the operation and return you to the active window without 
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affecting the model). A dialog will appear to keep you informed 
on the progress of the operation. 


Calculating the union of 'FULLSIZE' and 
‘FULLSIZE’... 


. When the operation is complete the screen will redraw to display 
a single, T-shaped object. 

. Switch the window’s view orientation to Left and insert a third 
instance of the FULLSIZE shape. 


. Rotate the cylinder instance right 90 degrees as in Step 8 and 
center the cylinder using the Transform command. 


NOTE: You may want to double check the T-shaped object to 
ensure it too is positioned at center space before performing the 
next operation. If the objects are not properly lined up the 
resulting shape may not be exactly what you want. 


. Repeat Steps 10-13 to fuse the third cylinder (listed in the index 
as FULLSIZE) with the newly created POLYGON MESH #2. 

. When the operation is complete the screen will redraw, this time 
displaying a polygonal mesh which, with a little imagination, 
resembles a toy jack. 


The previous illustration indicates what the new polygonal mesh 
should look like from the Isometric view orientation. 
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19. Save a copy of this model as TUTORIAL#2 using the Save a 
Copy As command in the File menu. You will need this file as it 
now exists for the next tutorial session on the Subtraction 
operation. 


The new, single shape is now complete as far as this tutorial is 
concerned. The new shape can be placed in the main workspace 
window as part of a larger model or pulled into the 3d Sculpter for 
detailed modeling. You may also want to apply a texture and render 
the image to satisfy your graphic curiosity. However, remember to 
save a copy of this file as it is for use in future Boolean Modeler 
tutorials. 


Subtraction 


While the Subtraction operation is named last in the functions 
list, it will be discussed here to create a more logical order for 
demonstrating the power and versatility of the Strata Boolean 
Modeler. 


The Subtraction function allows you to extract geometry from an 
object to create holes, indentations, and voids. This is accomplished 
by completely removing the geometry of a shape from the model, 
taking with it any geometry sharing the same space in the active 
window. 


In the real world this operation can be loosely compared to using 
an apple core remover to carve out the center of an apple. You begin 
with two complete objects-the apple and the apple core remover. 
When the remover is inserted through the apple’s center and pulled 
back out a section of the apple is removed, leaving a hole that is the 
exact shape of the core remover. 


Obviously, the shape to be removed should be in contact with 
the shape that is to be carved. Otherwise, the geometry would 
merely be removed from space itself, leaving other shapes 
untouched. If removing the shape from the active window without 
affecting other shapes is the only purpose for calling the Subtraction 
operation, the delete key would be a much more efficient method. 


For the purposes of this discussion, it will be necessary to return 
to the Union operation briefly to create the shape we want to remove 
from the existing TJOINT shape. This will serve as a valuable review 
of the Union operation and will demonstrate how Boolean 
operations can be used in combination to create complex models. 
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The first step in this exercise is to open the TUTORIAL#? file 
you saved in the last tutorial. 


Open the FULLSIZE shape window using the Edit Shape dialog 
in the Shapes menu and re-size the cylinder to be half an inch 
(0.5) in diameter and four inches long. This can easily be done 
using the Transform command by setting the Size coordinates for 
X to 0.5, Y to 0.5, and Z to 4 (make sure the radio button in the 
bottom, left corner is set to Absolute to perform this operation). 


NOTE: In most modeling scenarios, changes made to an object 
in the Shape window will carry over to all instances of that 

shape. However, once the instances of the FULLSIZE shape 
were transformed in the Boolean Modeler, all connections to their 
parent shape were severed. This is an important distinction to 
remember when using the Boolean Modeler. 


Use the Re-center command in the Modeling menu to reposition 
the cylinder’s center point. 


Close the FULLSIZE window and create a new shape window 
named INNER TJOINT. 


Return to the Union operation tutorial (TUTORIAL#1) and 
repeat steps 6 through 18. 


HINT: When constructing the INNER TJOINT shape, try inserting 
and positioning all three instances of the revised FULLSIZE 
shape before using the Boolean Modeler. Just make sure you 
select a different instance of the cylinder in each of the index lists 
before you perform the Union operations. If each instance were 
built as a separate shape, they would have a unique name in the 
index list. Because our example uses multiple instances of the 
same shape, each has the same name in the index list. 

However, the modeler still treats each instance as a unique 
shape. 


When you have completed the Union operations, you will have 
created a second jack-shaped object identical to the first except in 
actual dimensions (each arm of the INNER TJOINT shape will be 
longer and thinner than those of the first TJOINT shape). 
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This illustration of the TJOINT (left) and INNER TJOINT shows 
how each shape should look in comparison to the other. 


7. Create a third shape window using the New Shape command. 
Name this shape JACKJOINT. 


8. Insert the TJOINT and INNER TJOINT shapes into the new 
window ensuring both are positioned at space zero (the X, Y, and 
Z coordinates set to 0.0) using the Transform command. This 
would be an excellent time to save your file again since the next 
step will result in significant changes to the model. 
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Open the Boolean Modeler and select the TJOINT and INNER 
TJOINT shapes from the left and right index lists respectively. It 
is imperative you select the correct shape in the proper index list 
for the Subtraction operation to yield the expected results. As 
was mentioned earlier, the Subtraction operation works on the 
mathematical premise of X (left index list) minus Y (right index 
list) equals Z (a new, single polygonal mesh). 


HINT: If you were to select the shapes in the wrong order and 
perform the Subtraction operation, the resulting geometry would 
be six half inch cylinders floating in soace—those portions of the 
INNER TJOINT shape that extend beyond the geometry of the 
TJOINT shape. 
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If you have correctly selected the shapes from the proper index 
lists, the Boolean Modeler dialog should look similar to the 
illustration. 


Select the Subtraction option from the operations dialog and 
click OK. When the operation is complete, the screen will redraw 
to display a new version of the jack-like shape with 
interconnecting holes running through the center of each 
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cylinder. The new shape, as viewed from an isometric 
orientation, will look similar to the illustration shown here. 


11. Save a copy of this model, this time with the name 
TUTORIAL#3, using the Save a Copy As command in the File 
menu. You will need this file intact for the next tutorial session 
on the Intersection operation. 


To further emphasize the power of the Boolean Modeler, 
consider trying to drill a cylindrical hole halfway through a cube. 
Achieving such a feat geometrically without the Boolean Modeler 
would be virtually impossible. Though the affect could be simulated 
with complex texture maps, it would be merely a simulated look and 
may not meet your needs. 


Intersection 


The Intersection operation of the Boolean Modeler creates an 
object derived from the geometry of two shapes which share the 
same area in 3-D space and eliminates all geometry that is not 
sharing space. While the result of this operation is similar to those 
produced with the Subtraction operation, the functions work 
opposite from each other. 


This function is useful for creating cross-sections of the internal 
structure of objects and defining those areas in a model which 
overlap. 


is 


You can follow the 
outline of this 
illustration or design 
your own plane. Keep 
in mind the new object 
will be constructed 
from the areas of the 
JACKJOINT shape 
that lie inside the 
borders of the plane. 
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To demonstrate the Intersection operation, try the following 


tutorial. 


1. 


Open the TUTORIAL #3 model you saved after the last tutorial 
session. 


Insert the JACKJOINT shape into the main workspace window. 


Change the view to the Top orientation, and using the closed, 
filled Polyline tool, draw a plane that covers various portions of 
the JACKJOINT shape. 


In the Front view, move the plane to a position slightly above the 
JACKJOINT shape on the Y axis (a quarter inch higher will be 
sufficient). 


Return to the Top view, and using the Extrude extension, extrude 
the plane to extend below the JACKJOINT shape (a depth of 3.5 
inches should be enough). 
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This Customized view 
provides an idea of 
how the JACKJOINT 
shape should be 
imbedded in the 
extruded plane. 
Again, those areas of 
the JACKJOINT 
shape lying inside the 
extruded plane will 
form the new shape's 
geometry during the 
Intersection operation. 
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Open the Boolean Modeler and select the JACKJOINT shape and 
Group #2, which is the extruded plane. As in the Union 
operation, deciding which shape is chosen from the left and right 
index lists is completely arbitrary. 

Ensure the Intersection function is selected from the operational 
dialog and click OK to start the calculations. 


When the operation is complete, the screen will redraw to 
display the cross-sectional view of the JACKJOINT shape. 


MODELING OBJECTS 


This is the final exercise on the Boolean Modeler. From this point 
on, you can apply textures, attend to details in the 3d Sculpter, 
render an image, or perform any other function you would normally 
do with any other three dimensional object. 


HINT: In complex models the extension may have difficulty 
triangulating polygons. A dialog will be displayed warning you of this 
condition, which may result in holes on the object's surface. To 
counter this problem, cancel the current operation and set the 
parameters for a new Boolean operation. But, depress the Command 
key BEFORE you click OK. This will increase the number of triangles 
in the model, which could increase the size of the file and slow the 
operation somewhat. However, increasing the triangle count should 
eliminate potential surface hole problems. 


Modeling Methodology 


Here are some main points you should remember when you are 
up to your elbows in polygons, polygonal meshes, and bézier surface 
patches: 


1. You should use orthographic views for modeling and 
perspective views for rendering. During the modeling phase, 
perspective can get in the way and fool you about the true size 
and position of objects. Orthographic views allow you to see 
absolute size and position without the distraction of perspective. 
Once the model is assembled, perspective is very important for 
realism. Typically, you would use orthographic views in the 
modeling windows for modeling and perspective views in the 
camera windows for renderings. This is why camera windows 
have a continuously variable focal length control while modeling 
windows provide only a three-position control. 


2. You should try to use primitives and instantiate shapes as 
much as possible for memory efficiency. As discussed 
elsewhere in this manual, primitives are mathematically 
described entities requiring less memory to describe. They also 
render faster. They are the most desirable for modeling 
whenever you have the option. Even many of the complex 
objects about us in the real world are assembled from smaller, 
simpler object of basic geometry. The question becomes one of 
whether it is better to use several primitives to create the desired 
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shape or one polygonally-defined object. There is no absolute 
trade-off point where one method works better than 
another...you must develop a “feel” for what works best in your 
approach to a modeling task. 


3. You should use surface maps for surface detail rather than try 
to explicitly model the geometry. Objects are not usually as 
efficient as using surface maps. In addition to the additional 
modeling time required, the rendering time increases with the 
number of polygons or bézier patches added to the model. Using 
surface maps has less negative impact on rendering speeds. 


4. You should think about what rendering effects you really need 
and which ones you can do without. Eliminating some less- 
important options can significantly improve rendering speeds. 
Often, the first response is to enable ALL the options because 
you want the image to look good! But, after it’s rendered, you 
notice that there wasn’t any refraction in the model or that the 
shadows aren’t actually noticeable from the viewing position 
you chose for the rendering. 


5. You should consider lower resolution and less detail for 
animations. The eye is very forgiving of objects in motion. You 
can often get away with screen resolution for an animation 
because nothing stays in one place long enough to notice. You 
may not even need to anti-alias the images. 


Transformations and bounding boxes 


As you construct models, the need to move, rotate or scale 
objects inevitably arises. The process of performing one of these 
operations is referred to as applying a transformation. Each object or 
group (of objects) has a set of transformation parameters stored with 
the object’s description, even if they are all set to zero (which would 
mean the object is positioned at the exact center of the model space, 
aligned to the X, Y, and Z axes and with a size of one Strata Unit). 


NOTE: Vision 3d actually maintains an internal “history” of 
transformations on each object in a model's database. That’s why 
scaling an object before rotating it produces a different result than 
rotating first, then scaling. The Transform dialog shows only the last 
set of transformations applied. 


You may interactively move, rotate and/or scale objects, i.e. — 
apply a transformation, using the object manipulation tools on the 
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tool palette, or you may use the Transform command in the 
Modeling menu to enter the values directly. 


When using the object manipulation tools, objects being moved, 
rotated or scaled are represented by bounding boxes during the 
actual tool use. Then, once the operation is finished, the modeling 
windows re-draw to show the changes to the object(s) involved. 
Bounding boxes are used instead of the actual object for on-screen 
speed and responsiveness to the tools. 


Manimpulation of 
objects is represented 
by bounding boxes. 
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When using the Transformation command, the object simply re- 
draws to show its new parameters when the OK button is clicked. 
Numeric control is sometimes desirable when you know exactly the 
values to enter and accuracy is paramount. However no visual 
feedback is provided in this method and that can present its own 
limitations. 


If the results are not as expected using the Transform dialog, you 
can make further adjustments or use the Undo command and try 
again. 


Merging models and adjusting for scale differences 


Another very useful feature is the ability to merge data from 
several sources into one model. This is accomplished through the 
Import command in the File menu. As explained in chapter 2, this 
command may be used to merge two Vision 3d models, i.e. — bring 
the objects in the second model into the first model, as well as to 
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Other 3-D objects 
can be merged using 
the Import command 


Once the file has 
been read, click or 
drag the cursor in 
the active view to 
insert into model 
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import 3-D data from other applications into an open Vision 3d 
model. 


When the Import command is called, a directory dialog is 
opened to find the file you wish to merge with the currently open 
model. As with reading files through the Open and Open As 
commands, the particular file formats supported by the Import 
command depend on the extensions available to Vision 3d at launch 
of the application for the current session. Thus, only those file 
formats that Vision 3d recognizes will appear in the directory as you 
move from folder to folder. 


Once the desired files have been found and read into Vision 3d, 
the second files object data is inserted into the current model by 
clicking or dragging the cursor in the active view. 
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Clicking once in the view inserts the imported objects at the scale 
they were created in the other model. That scale will be converted to 
the units currently being used in Vision 3d, so that you should see 
the objects represented in their accurate scale. 


Dragging the cursor allows you to re-size the objects relative to 
the scale of objects in the current model. In this manner, you can 
override the scale used during their creation and easily match them 
to the scale being used in the current model. When objects are re- 
sized during importing, any textures applied are also scaled to 
maintain the same relative appearance on the objects’ surfaces. 

You may further adjust the scale of imported objects after 


insertion into the model, as well as their textures, if needed, with the 
scale tool, Transform command and/or texture-editing commands. 
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Fundamental elements of construction 


Throughout this manual, several terms or phrases unique to 
Vision’s operation will be used. A Glossary of Terms is included at 
the back of this manual; it is assumed you are familiar with them. 
Some of these terms are presented in the discussion here in an effort 
to lay a foundation for understanding the fundamentals of 3-D 
objects and how Vision 3d keeps track of and manipulates objects to 
build your models. 


The creation and manipulation of any entity, whether simple or 
complex, single or multiple, is termed modeling. Models can be 
defined graphically or as mathematical equations. Typically, 
graphically-described models are more meaningful. Graphical 
models are often referred to as geometric models, since the 
components are represented with geometric entities such as 
primitives, polygons, lines, circles, curves, etc. 


You are concerned here only with geometric modeling. Thus, the 
term model means a computer-generated, geometric representation 
of a recognizable object. The tools provided in Vision 3d empower 
you with the ability to graphically and interactively model these 
geometric models to any level of detail you wish to pursue. 


The basic set of Vision 3d objects are called primitives. Primitives 
are mathematically defined; making them the most efficient of any 
object. 


Complex Models are constructed using various combinations of 
these primitives. Objects requiring geometry not provided by the 
primitives can be manufactured by using a primitive object (usually 
2-D) as a template and employing the special talents of a modeler to 
construct the 3-D geometry of the desired object. Depending on the 
modeler chosen, the object is constructed of grouped polygons, a 
polygonal mesh, or a spline surface. 


Lathe, Extrude, and Sweep are examples of modelers that make 
objects with of a polygonal mesh for the surface. These modelers 
start with the most basic unit of all — the polygon, and generate 
composite groupings of polygons, oriented as needed in 3-D space, 
to define any geometric shape conceived. Polygonal surfaces 
appear smooth when rendered because of the surface “normals” 
attached during construction. 


3d Sculpter is a modeler using polygonal mesh surface in its 
construction methods. This is consistent with the other modelers and 
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their methods of construction. Primitives, as you know, are different. 
They are described as spline objects while in primitive form, but are 
converted to polygonal mesh when the 3d Sculpter is used to edit 
them at the vertex level. Because primitives can be stored internally 
with fewer data points and are generally more efficient to handle 
and render, you should be sure this is what you want to do before 
editing them in the 3d Sculpter.. 


The vertex point — polygon building blocks 


A vertex is a point in 3-D space. Everything polygonal in nature 
builds from this single, simple point in space...in the following 
logical progression: 

* Each vertex is linked to the next vertex by one edge of a polygon, 

¢ Three or more vertex points (called vertices) define a complete 
polygon, 

¢ <A polygon is a geometric building block for defining a surface, 


* Multiple polygons may be positioned, oriented, and grouped to 
form objects, 


* Objects may be grouped together to make more complex objects, 
¢ And finally, objects may be assembled to create scenes. 


One important point to remember is that the number of vertices 
in a polygon determines how much memory is required to store it. A 
single four-vertex polygon takes a fixed amount of memory to store 
and represent. It doesn’t matter how large or how small the polygon, 
the same amount of memory is used. Thus if an object is defined by 
100 four-sided polygons and another by 1,000 four-sided polygons, 
the second object will take ten times more memory to store in a 
model than the first...even if they are the same size. 


A minimum of three vertices are required to define a polygon. 
The vertices of a polygon may be convex or concave depending on 
the position of the vertices on either side of it. Polygons may have 
holes in their surface, or their edges may even double back in sucha 
way that the surface intersects itself. 


Since each vertex of a polygon may lie anywhere in 3-D space, a 
polygon can be planar or non-planar as well. In a planar polygon, all 
vertices lie on the same plane in space. Vision 3d does not support 
non-planar polygons. 


The modeling tools in Vision 3d will never generate a non-planar 
polygon. If imported files contain non-planar polygons, the import 
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extensions attempt first to construct triangulated mesh equivalents 
of these polygons. Failing that — possibly because the polygons are 
too complex — they are selectively discarded, leaving holes in 
surfaces where the offending polygons were located. 


Discarding non-planar polygons is a very rare occurrence. If you 
find a particular application consistently producing geometric data 
that Vision 3d is not handling properly, you should review the 
modeling methods used in that program to determine if a different 
construction technique would be more successful. You may also 
want to contact Strata’s technical support to see if there are 
workarounds, or an improved import extension available that meets 
your needs. At the least, you can make Strata Incorporated aware of 
the problem for future improvements. 


SMOOTHING CURVED SURFACES WITH FLAT POLYGONS 


The basic problem with polygons is that they are flat! It is easy 
for the renderers to handle planar polygons, but that convenience is 
not without cost. Standard polygonal objects render with surfaces 
that appear faceted. 


Faceting is most noticeable on curved surfaces. It becomes a 
problem because the orientation of a polygon directly affects its 
brightness as it faces toward or away from the light source. As the 
orientation of those flat polygons changes across a curved area, the 
shading of each polygon changes in the same flat, abrupt manner. 


There are basically two ways to achieve smooth-shaded surfaces 
in polygon-based models: 


* Represent the object with smaller polygons that will not show 
the faceting as coarsely. 


¢ Attach “normals” to vertex points and interpolate the shading 
across the surface. 


Vision 3d can use either method, although it is obvious the 
second approach is most efficient. Some imported files, however, will 
not give you the choice, because of the way their polygonal objects 
are defined. 


Using finer polygons 


Many CAD applications use this method of surface definition. 
Importing files from CAD programs is most likely to produce objects 
in Vision 3d with very fine polygons. Vision 3d has no direct method 
for controlling the size of polygons that make up an object’s surface 
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although there are some techniques that can influence the 
construction one way or another. 


Subdividing into finer, smaller polygons is an inefficient 
approach to smoother surfaces. Because the faceting is finer, the 
surface appears smoother. If the polygons are small enough, the 
faceting detail will be so fine that the surface appears smooth when 
rendered. 


But how smooth is smooth enough? An object that looks smooth 
when rendered and viewed on a 72 d.p.i. monitor will not 
necessarily appear smooth when output to a higher resolution device 
such as a laser printer, Imagesetter, or film recorder. Compounding 
the problem is the fact that each level of polygon refinement in the 
surface exponentially increases the number of polygons required to 
represent an object, requiring more and more memory and taking 
longer and longer to render. 


Attaching normals 


The orientation of a single polygon is represented in Vision 3d by 
a single vector pointing outward perpendicular to its surface. 
Renderers use this information to determine the brightest of the 
polygon’s surface. 


Yet smoothing curved polygonal surfaces is relatively 
easy...given the right conditions. A visually smooth surface can be 
obtained by associating the normals for each polygon making up a 
curved surface with the vertices describing those polygons, then 
interpolating the shading calculation across each polygon and 
averaging the polygon-by-polygon variations across the surface. This 
is the rendering method used by Vision’s Gouraud and Phong 
renderers. The raytracing and RayPainting algorithms also employ a 
similar, but fundamentally different, surface-smoothing algorithm in 
their calculations. 

This smoothing technique can reduce the shading anomalies of 
objects using polygonal representation. However, not all polygonal 
surfaces have normals of the type the renderers can use. Vision 3d 
supports two types of polygonal surfaces: 


* Standard 
* Triangulated Mesh 


Standard polygons are any polygon with three or more sides. 
Each polygon is separately described by its own vertices. There is no 
limit to the number of sides that can be used to describe a standard 
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polygon, but it has only one normal vector defining which way it is 
facing. Triangulated polygons are those that are part of a mesh 
surface. Triangulated polygons share vertices with other triangulated 
polygons adjacent to them in the mesh surface, and as a result cannot 
be separated from the mesh without first breaking the surface apart. 
As the name implies, each polygon in the mesh has only three 
vertices and three sides. More important, when smoothed correctly, 
it also has three normal vectors attached to each vertex point. 


Standard polygonal 
surfaces 


...render with a 
faceted appearance 


Triangulated mesh 
surfaces 
.. render with a 
smooth-shaded 
appearance 


Standard polygons can have holes in the surface, as well. The 
number of holes and the number of sides to the holes is likewise 
unlimited. Triangulated surfaces can have holes, but usually do not, 
since the calculations to maintain the integrity of the mesh around a 
hole are very complex. 


3.53 


Standard polygons can 
be any shape and have 
holes in their surface 
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TO SMOOTH OR NOT TO SMOOTH 


Triangulated surfaces may or may not render as a smooth 
surface, depending on other components of the construction process. 
Triangulated mesh surfaces are only smooth when adjacent polygons 
share vertex points and those vertices have normal vectors attached 
to them. That’s why non-mesh surfaces, even if they are composed of 
triangle-shaped polygons, can still render as a faceted object. 


If the geometry provided in imported files is defined using 
standard polygons, Vision 3d will usually be able to import them 
and convert to triangulated mesh — appropriately smoothed, of 
course. Some applications will generate a polygonal mesh prior to 
exporting. This may be compatible, but usually Vision 3d can do a 
better job at the mesh conversion and vertex normals calculations. If 
you have a problem with data from certain sources, see if you can re- 
smooth it with Smooth command. Failing that, see if it can be 
exported from the other application in non-mesh form. 


Regular polygonal objects have surfaces where each polygon is 
defined by its own vertices, totally independent of other polygons 
that may be grouped with it in the object’s surface. Or perhaps you 
have purposely faceted an object to dissect it. After removing some 
of the object for a particular modeling purpose, you may then want 
to smooth the surface again. 


Standard polygonal surfaces can be smoothed using the Smooth 
command in the Modeling menu. The smoothing operation sweeps a 
set of selected polygons and returns a triangulated mesh with 
appropriate normal vectors at each of the vertex points. If the surface 


Vertex point 


Direction handle 
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is made up of three or four-sided polygons, the smoothing operation 
is straight forward. 


Why Bézier objects are different than polygonals 


In the modeling window where you assemble the scene for your 
project, you do not know (or care) how many patches are used to 
make a particular object. Bézier objects look similar to polygonal 
objects in the modeling window, and you rarely need to differentiate 
between them. For a given geometry, a properly constructed and 
smoothed polygonal mesh surface renders identical to an 
assemblage of bézier surface patches. 


But if polygonal objects are generally considered the “brute 
force” approach to modeling — even if mitigated by triangulation 
algorithms and surface normals for smoothing — bézier objects are 
elegant by comparison. That is not to imply they are easier to 
construct, or that the software required to maintain and render them 
is simpler. But rather that the amount of information required to 
describe an object’s geometry is so much less. A bézier surface is 
described by one or more surface “patches.” Just like a polygonal 
object, the more patches used, the more memory required to store the 
object in the model and the longer it takes to render — but a bézier 
object is still more efficient. 


VERTICES OR HANDLES? 


No discussion of bézier objects can go very far without 
introducing how surface patches are controlled. The number of 
surface patches becomes a factor when you bring an object into 3d 
Sculpter for editing its geometry. This is where you can see and 
select vertices that can alter the appearance of the object. 
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For uniformity in this manual, the terms “vertex point” and 
“vertices” are used interchangeably, to refer to both the points for 
manipulating bézier surfaces as well as those that describe polygonal 
meshes. Additionally, the term “handles” is used to refer to both the 
selection handles you see on a selected object in the model window 
as well as the direction handles that appear in 3d Sculpter on a bézier 
vertex point when it is selected. 


MAKING CURVED SURFACES FROM FLAT PATCHES 


The number of vertices present in the 3d Sculpter window 
indicates the number of surfaces patches on a bézier object. It is 
important to remember that each surface patch has four vertex 
points, one at each corner, even when the corners of a patch are not 
in rectangular form. 


Another important point is that each surface patch are 
essentially a flat surface that is “wrapped up” into the desired 
geometry by positioning the vertices and bending the surface of the 
patch with the direction handles. Understanding these two axioms 
can help when you are editing a bézier object in the 3d Sculpter 
modeler and trying to make sense of how the surface of the object is 
constructed. 


In most situations, a specific vertex point is shared by adjacent 
patches. Sometimes, however, multiple vertices from adjacent 
patches can be co-incident and appear to be one vertex point, until 
you start moving them. You must be careful to keep co-incident 
vertices together, or the surface of the object will split open. The 
number of direction handles visible on a vertex point when it is 
selected indicates how many patches that point controls. 

Please refer to the discussion of the 3d Sculpter modeling 
extension later in this chapter for more information on editing bézier 
objects. 


Tools Palette 


The Tool palette contains the primary tools used to draw, 
transform, and manipulate basic objects in a model. Each tool is 
represented by an icon that indicates its function. Tools are selected 
by clicking on their icon. A tool’s selection is confirmed when its icon 
becomes highlighted by appearing on the Tool palette in an inverted 
state. 
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Only one tool may be selected at one time, although some 
modifier keys can temporarily toggle tool functions for operating 
convenience. Regardless of which tool is currently being used, you 
can always access the menu bar, adjust views, size windows, move 
from one view to another, or choose another tool. 


The Tool palette is essentially a floating mini-window. This 
means it can be moved around the screen and positioned for your 
convenience. The palette is intended to float above all model 
windows, always available for selecting tools. To move the Tool 
palette, drag the palette by its title bar. 


The Tool palette is normally visible when a model window is 
open as the active window on the desktop. The Tool palette may be 
hidden three different ways: 


¢ By clicking on the close box in its title bar. 


* By using the “Hide Tool Palette” command in the Palettes sub- 
menu of the Windows menu. 


* By clicking on the Tool palette’s hide/show button on the 
Button bar. 


To show the Tool palette again on the desktop, use one of the 
following methods: 


* Select the “Show Tool Palette” command in the Palettes sub- 
menu. This command toggles with the “Hide...” command, 
depending on the display status of the tool palette. 


* Click on the Tool palette’s show/hide button on the Button bar. 


The position of the tool palette on the desktop and its show/ 
hide status are remembered from session to session. When a 
session is begun, the tool and other palettes are positioned, and 
displayed or hidden, just as they were when you quit the last time. 


The Tool palette is not displayed in situations where the 
Vision 3d tools are not applicable, i.e. — a rendering window is the 
active window or Vision 3d is not the active application. Bringing up 
desk accessories or choosing another application while in 
MultiFinder will also temporarily hide the tool palette. It re-appears 
when control is returned to a Vision 3d modeling window. 


Tool groupings on the palette 


The tools are arranged on the palette according to their functions 
in the following grouped sequence: 
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View Management tools 

Object Manipulation tools 

3-D Primitives tools 

2-D Drawing tools 

Link and Light Source tools 

Camera/Snapshot tools 

Some two-dimensional objects, such as irregular polygons and 


polylines, are drawn a section at a time. These are a special case, as 
explained later in this chapter. All other objects are sized and drawn 
in one step, using two methods: 


FROM THE CORNER — An object is normally positioned by 
one of its corners. To draw an object this way, just position the 
cursor where you want the object to start (in the view of your 
choice), press the mouse button, and drag the cursor any 
direction. A drawing marquee appears, growing or shrinking to 
indicate the size of the object as the cursor is moved. When the 
object is the desired size, release the mouse button to draw the 
object. 


FROM THE CENTER — With the centering method, position 
the cursor where you want the object’s center, hold down the 
Option key, then press the mouse button, and drag the cursor 
any direction. The drawing marquee grows and shrinks 
symmetrically around the point where the cursor was clicked in 
the view. When the desired size is reached, release the button. 


Of course, the Shift key may also be used in conjunction with the 


Option key (or without it) to constrain the proportions of the object. 


As objects are drawn, they are positioned at the depth of the 


View Set center, parallel to the active view. When an object is drawn 
into the model, all views re-draw to show the new object. An object 
automatically becomes selected upon drawing and is surrounded by 
the eight selection handles which may be used to further edit the 
object, i.e. move, rotate, scale, re-size, lathe, extrude, etc. 


View Management tools 


The view management tools are provided to control how views 


in the modeling windows display the model. They may work with 
just one active view at a time or adjust all the views in a view set in 
unison. The view management tools do not affect objects in the 
model in any manner. 
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View Management 
tools 

Move tool 

Rotate tool 
Magnify tool 


With these tools, you may adjust the location of a view (or set of 
views) in 3-D space (which can also determine the views’ distance 
from objects), the orientation of a view, the direction a view faces, 
and the scale of the image displayed in a view. 


The view management tools operate exclusively with overlays 
that appear in the active view when one of them is chosen. The 
overlays contain specialized handles that interact with the tool’s 
cursor to effect the desired transformation(s) on the view plane. In 
the case of the magnify tool, the overlay is not made visible since no 
handles are required for its operation. 


View Move/GRABBER/SCROLLING TOOL 


This tool lets you scroll the view through a model that is too 
large to completely fit in the angle of view set for that window. As 
with other software, this tool is used to scroll a model in the window. 
However, it is important to understand that in Vision 3d, the objects 
are not moved in the model, rather the view set is moved to display 
another area of the model space. 


Move handles Uy 

Moves view set in ww ww 
directions indicated Fr 7 
by arrows ey 


Move overlay 
Appears in active 

view when the View >> r t 1 {i 
Move tool is selected 


Move tool cursor 
View set center Oo o o 
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The view move tool operates by simply positioning the cursor 
anywhere in the active view, then clicking and dragging in any 
direction, including diagonally. This is called the “Grabber” method, 
because you are grabbing the view and moving it in an 
unconstrained manner. When the mouse button is released, the view 
set re-draws to show its new position in space, relative to objects in 
the model. Other views linked to the same view set center will also 
move and re-draw to show their new location. 


You may limit movement of the view set horizontally or 
vertically by dragging one of the overlay’s center handles in the 
direction you wish to move. Using these handles automatically 
constrains the movement to only one axis at a time. 


The view move tool also moves view planes closer to or farther 
from the view set center on the depth axis (Z axis, relative to the 
view). This operation uses the corner handles of the overlay to push 
or pull the view plane. During the in/out movement, numerical 
feedback is provided at the top of the active window showing the 
actual distance from the view set center 


Normally, using the in/out handles in the active view moves all 
views of the view set closer or farther in unison. In this manner you 
can control all views in a view set so they will all display the objects 
in the model at a uniform scale. 


Holding down the Option key allows you to move only the 
active view, leaving the other views of the view alone. This may be 
useful when you wish to use one view as a close up port while 
keeping other views for an overall display. 


Modifier keys that apply to the View Move tool: 


A. Shift key — Constrains the scrolling direction while using the 
“Grabber” method to either the vertical or horizontal axis. 


B. Option key — Moves only the active view plane in or out while 
dragging the cursor on one of the overlay’s corner handles. The 
other views in the view set are left stationary. Without the 
Option key, all view in the view set move closer to or farther 
from the view set center in unison. 


View ROTATE TOOL 


This tool is used to rotate views around the view set center point. 
Selecting the View Rotate tool displays an overlay on the active view, 
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similar to the one used by the View Move tool. This overlay contains 
different handles that the tool can use to rotate the view around the 
model on any axis. The overlay is visible in all views of the active 
window. 


The location of a window’s view set center determines the 
center of rotation for rotating the views in that window. Each view 
is independently adjustable. Using the appropriate handle, the 
view can be rotated on one axis at a time. During rotation, the 
window’s feedback area shows the degrees of rotation from the 
previous location. 


Modifier keys that apply to rotating views: 


A. Shift key — Constrains the rotation on the chosen axis to 45° 
increments. 


B. Command key — Allows the rotation of the view to be in less 
than 1° increments. 


Top Center Handle 


Drag cursor down to 
rotate view plane by Q) 
im oO ml 


down vertically. 


Left Center Handle 
Drag cursor right to 
rotate view plane 
right horizontally. 


Right Center Handle 
Drag cursor left to 
rotate view plane 


o im! im 
left horizontally. YW PS 
Bottom Center Handle WW fi 


Drag cursor up to ALL Corner Handles 
rotate view plane Drag cursor clockwise or counter-clockwise 
up vertically. to rotate view plane around in/out axis. 
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MAGNIFY/ZOOM TOOL 


The magnify tool is used to magnify or reduce the scale of the 
image displayed in a particular view. Its purpose is to adjust the 
magnification factor of the view to control how much of the model is 
seen in a view. The magnification factor is different and independent 
of the field of view (perspective) control. 


There is a limit to how far a view can be magnified or reduced. 
That limit is determined by the mathematical precision of the view 
display. If you attempt to go beyond the limit, an alert appears and 
the system beep sounds. If you were allowed to exceed the math 
precision, the views would not present the objects properly. 


There are several alternatives to excessive magnification (or 
reduction). If you use one or more of the following mechanisms, you 
should be able to achieve the image desired in the view well before 
exceeding the software’s math precision limitation: 


1. Move the view plane closer to (or farther from) the objects in 
the view. Use the View Move tool, which operates on an overlay 
in the active view. Remember, to move only the active view in or 
out without affecting the other views attached to the same view 
set, hold down the Option key while using the tool. 


Alternately, you can first use the Fit Views to All or Fit Views to 
Selection commands to globally adjust the view set position, 
view distance, and view scale in one step. Then you can fine- 
tune the view display with the appropriate view management 
tools. 


2. Increase (or decrease) the focal length of the view. This can be 
adjusted for each window independently using the perspective 
control at the top of the window. It has limited range, however, 
and may not be sufficient for your needs. 


3. Increase (or decrease) the scale of the objects. This approach 
should be used as the last resort to solve view display and 
rendering anomalies. It is usually suggested for models that 
have been built extremely small or large. Although it may not be 
convenient for complex models, since it involves altering the 
objects so that they are of a more appropriate size, some 
situations may require this adjustment in order for the software 
to function at its best. 
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Magnifying (or reducing) an image does not move the view, nor 
change the actual size of the objects. It just changes their apparent 
size in the view. The magnify tool operates in two ways: 


* Click to zoom (fixed increment). Each time the magnify tool is 
clicked in the active view, the image is magnified or reduced by a 
factor of two. The default mode is to magnify, indicated by a 
plus symbol in the cursor. Holding down the Option key 
changes the symbol in the cursor to a minus, indicating the tool 
will reduce the view image when clicked. 


The single click method also moves the view set center. When 
magnifying, the view zooms in on the area where the tool’s 
cursor was clicked in the view. This also changes the location of 
the corresponding view set center to align on that area of the 
model. 


Zooming out does not move the view set center, since the point 
where you click will always show in the view. 


¢ Drag to zoom (variable increment). Position the cursor in the 
view and drag toward the center of the view to magnify or away 
from the center to reduce. This method variably adjusts the 
magnification factor up or down, depending on the direction 
and amount of the cursor drag. 


Example of "Drag i0 ES tie) es 
Zoom" use of Magnify (SUG Time] rents: sciteer 


v 


tool 


View centers on and 
magnifies the area 
indicated by the drag 
marguee 


(With Shift key held 
down, the view set 
remains stationary) 


If a “drag to zoom” operation is performed, followed by a “click 
to zoom” action, the view moves to the next magnification or 
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Object Manipulation 
tools 

Move tool 

Rotate tool 

Scale tool 
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reduction point used by the single click method (which is an even 
multiple of the fixed zoom factor). 


Modifier keys that apply to magnifying views: 

A. Option key — With the single-click method, holding the Option 
key down reduces the image. 

B. Shift key — Using the cursor-drag method, holding the Shift 
key down magnifies the view without moving the view set 
center 


Object Manipulation tools 


The object manipulation tools take up the top right part of the 
tool palette. They are used to select objects, transform, or generally 
manipulate two- and three-dimensional objects, as well as local light 
source objects. 


fale 


rare} 
cose 
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In essence, there is only one tool in this section of the palette: 
THE POINTER. However, the pointer’s operation is modified by 
which tool is selected, so that it functions as three separate pointer 
tools. 


Selecting an object enables these tools to perform their specific 
operation. Depending on the pointer tool chosen, the cursor changes 
shape when positioned over one of the handles that appear around 
selected objects. 
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h Pointer cursor 


me 
+ Object Move cursor 


bh 


«# Object Rotate cursor 


‘a Object Scale cursor 


In all three tools, the pointer can be used to select objects and/or 
light source icons. Objects are selected by clicking on them in the 
active view. The selection remains in effect until you change it. Once 
an object or group of objects is selected, you can transform or edit 
them without affecting the rest of the model. 


The act of selecting or de-selecting does not modify objects in 
any way; it only allows other tools or commands to operate on those 
objects. You typically must select an object or set of objects before 
performing any operation on them. 


SWITCHING TOOLS FROM THE KEYBOARD 


A method is provided for conveniently toggling between a 
modeling tool and one of the pointer tools. If you are using the 
sphere tool and wish to quickly move an object before proceeding, 
you can easily use the keyboard shortcut: the Space bar. Rather than 
taking the time to move the cursor to the Tools palette and click on 
the Object Move tool icon, simply tap the Space bar once and the last 
used pointer tool is temporarily selected. When done with the 
pointer tool, tap the Space bar again to go back to the previous tool. 


You may choose one of the three pointer operation modifiers and 
toggle between it and the current tool each time the Space bar is 
pressed. 


SELECTING OBJECTS WITH ANY OF THE POINTER TOOLS 


The simplest selection technique is to click on the surface of an 
object in the active view. Whether or not an object is selected when 
clicked depends on the Mouse Filter settings in the Selections menu. 
Please refer to an explanation of the Mouse Filter command later in 
this chapter. 
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If you wish to select more than one object, hold down the Shift 
key while clicking one at a time on multiple objects. The Shift key 
maintains previous selections while extending the selection to other 
objects. Additionally, holding down the Shift key while clicking on 
an object that is already selected within a collection de-selects that 
object while retaining the other selections. Using this method allows 
selection of non-adjacent objects so they may be manipulated in 
unison while maintaining their spatial relationship. 


If you click on overlapping objects, only the front-most object is 
selected. However, a set of selection commands are provided in the 
Selection sub-menu (in the Edit menu) to give access to objects 
within or behind other objects. You may also use a view from 
another direction to gain access to hidden objects. 


There are two selection techniques available in Vision 3d: 


¢ Drag a selection marquee around the item or items to be 
selected. Normally, an item is selected only when completely 
enclosed within the selection marquee. By holding down the 
Command key, all items touched by the selection marquee 
become selected. 


¢ Extend or reduce a selection group by “shift-clicking.” Holding 
down the Shift key while selecting an object maintains 
previously made selections. 


NOTE: To de-select all objects, click anywhere in the view away from 
any objects. You may also use the Select None command in the 
Selection sub-menu in the Edit menu. The Select None command also 
has a keystroke equivalent for convenience. 


When an object is selected, eight manipulation handles appear 
around it. These handles are visible in all open views showing that 
object. The presence of the handles indicates that the selection 
attempt was successful and provides engagement points for the 
object manipulation tools or a target for other modeling tasks that 
must have selected objects on which to operate. 
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Appearance of a 7 
handles varies 
with “GROUP” 
status: 


o 
Single object —___/ \ 


Grouped object 


The appearance of the selection handles differs for single objects 
or groups/shapes. Thus, when a selection is made, you can 
immediately tell if it is a group or an instance of a Shape by the 
presence of a plus inside each handle. 


Modifier keys that apply to selecting objects: 
A. Shift key — Extends the selection of objects. 


B. Command key — Selects all objects that are within or touching a 
selection marquee. Without the command key, only objects 
completely within the marquee become selected. 


Osuect Move TooL 


The Object Move tool operates in the active view on selected 
objects. The move operation may be done either by click-dragging on 
the surface of an object, or by dragging by selection handles. Using 
the handles offers additional constraint and control not available 
with the simpler method. 


Moving objects by dragging handles 


The Object Move tool is used to move objects horizontally and 
vertically, as well as in and out. This tool can also be used to move 
camera objects and light source icons in the same manner. Selection 
handles effect object movement as shown in the following 
illustration. 
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Top Center Handle 
Drag cursor up to 
move object up 
vertically in view. 


Left Center Handle 
Drag cursor left to 
move object left 
horizontally in view 


Bottom Center 
Handle 
Drag cursor down to 
move object down 
vertically in view 
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Top Corner Handles 


Na > ae Drag cursor down to 


pull object toward 
view. 


Right Center Handle 
Drag cursor right to 
move object right 
horizontally 

in view 


Bottom Corner 
Handles 


| Drag cursor up to 
push object away 
from view 


Using the selection handles allows you to move an object on any 
axis you choose from the same view. Dragging an object without 
using the selection handles allows movement horizontally and 
vertically in a view, but not in or out. 


Modifier keys that apply to moving objects by dragging with the 
selection handles: 


A. Shift key — Unnecessary. (Movement using the Move tool with 
selection handles is constrained automatically by the drag 
functions of the handles.) 


B. Command key — Temporarily disables the grid detents while 
the object is being moved. The key must be held down AFTER 
the move operation is begun to have the modifying effect 
described here. Holding down the Command key BEFORE the 
tool is clicked on the object to begin dragging causes the object 
origin points to remain stationary. 


C. Command key — Drags the origin points (both object and 
texture, if visible) without moving the object itself. Without the 
Command key, the object moves with the origin point(s). With 
the Command key down, the origin points move together, in 
their current spatial arrangement, without moving the object. 
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D. Option key — Leaves a copy of the object in the original 
position. 

E. Control key — Allows independent movement of origin points. 
Without the Control key, dragging one object origin point moves 
the other as well. With the Control key down, either the object 
origin point or texture origin point (if visible) can be moved with 
moving the other point or the object itself. 


Moving objects by grabbing on the surface 


This method allows you to choose and drag any object by its 
surface using the Object Move tool. This is referred to as a limited- 
function move. 


To move an object in this manner: 


1. Position the cursor over the selected object, but not on a 
selection handle. 


2. Press down the mouse button and drag the object. A bounding 
box marquee appears to indicate the location of the object during 
the move. 


3. Release the mouse button. The screen re-draws to show the 
object’s new location. 


To constrain object movement in either the horizontal or vertical 
axis, hold down the Shift key while dragging. To leave a copy of the 
object in its original position, hold down the Option key before 
beginning the drag operation. 

If more than one object is selected, multiple marquees appear 
and move in unison. Objects stay a constant distance from the 
viewing plane while using this drag method. 


Modifier keys that apply to moving objects without using the selection 
handles: 


A. Shift key — Constrains the cursor movement to straight 
horizontal or vertical lines. 


B. Command key — Drags the origin point without moving the 
object itself. Without the Command key held down, the object 
moves with the origin point. 


C Option key — Leaves a copy of the object in the original 
position. 


D. Command key — Temporarily disables the grid detents while 
the object is being moved. The key must be held down AFTER 
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Top Center Handle 
Drag cursor down to 
rotate object around 
horizontal axis 


Left Center Handle 
Drag cursor right to 
rotate object right 

around vertical axis 


All Corner Handles 
Drag cursor to rotate 
object clockwise or 
counter-clockwise 
around in/out axis 
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the move operation is begun to have the modifying effect 
described here. Holding down the Command key BEFORE the 
tool is clicked on the object to begin dragging causes the object 
origin point to remain stationary. 


OsuecT ROTATE TOOL 


The Object Rotate tool operates in the active view on selected 
objects. The rotate operation may be done either by click-rotating on 
the surface of an object or by rotating by selection handles. Using the 
handles offers additional constraint and control not available with 
the simpler method. The unconstrained rotation method is 
sometimes called “trackball” rotation. 


Rotation by dragging handles 


The Object Rotate tool is used to rotate objects. This also includes 
camera objects and light source icons. An object’s selection handles 
are used by the pointer tool to grab and rotate it around its object 
origin point. Rotation can be done on all three axes. 


Right Center 
Handle 

Drag cursor left 
to rotate object 
left around 
vertical axis 


Bottom Center 
Handle 

Drag cursor up 
to rotate object 
around 
horizontal axis 
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Rotating an object or set of objects changes the orientation of the 
object(s) in 3-D space. The viewpoint from which they are rotated 
remains stationary. 


The axis of rotation for this method of rotating an object is 
determined by the location of the object origin point. The object 
origin point is the round dot that appears with the selection handles 
on an object. Normally, this point is at the geometric center of the 
object, but can be moved if desired. 


Refer to the Origin Points topic later in this chapter for more 
information on their use. Additional material regarding origin points 
and animation paths is also presented in Chapter 7: Scripting 
Animations. 


Modifier keys that apply to rotating objects using the selection handles: 
A. Command key — Drags the origin points without moving the 
object itself. Without the Command key, the object moves with 
the origin point. 
B. Option key — Leaves a copy of the object in its original position. 
C. Shift key — Constrains the rotation to 45° increments. 


D. Control Key — Instead of rotating the object, the rotate tool 
rotates any surface maps that may be part of a texture applied to 
the selected object. 


Rotation by “trackball” method 


Clicking and dragging on the surface of an object with the Object 
Rotate tool rotates the object in an unconstrained manner. Rotation 
can be horizontally, vertically or diagonally. 


In this method of rotating objects, the Shift key does NOT 
constrain the rotation direction. You are given free motion on the 
rotation. 


Note also that the object origin point is not the axis of rotation 
for the trackball rotation method. Rotation is around the geometric 
center. This difference of functionality between the two methods of 
rotating objects can be used to advantage in situations when the 
object origin point has been positioned at other than the geometric 
center for a specific purpose, but then the need to rotate the object on 
itself arises. Using the trackball method, you do not have to 
temporarily re-center the object origin point to rotate the object, then 
move it again. 


Modifier keys that apply to rotating objects using the trackball method: 
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A. Command key — Drags the origin point without moving the 
object itself. Without the Command key, the object moves with 
the origin point. 

B. Option key — Leaves a copy of the object in its original position. 


C. Control Key — Instead of rotating the object, the rotate tool 
rotates any surface maps that may be part of the texture applied 
to the selected object. 


SCALE TOOL 


The scale tool is used to re-size or stretch objects and light source 
icons. As with the other two object-handling tools, the scale 
operation may be done either by click-dragging on the surface of an 
object or by dragging one of its selection handles. Using the handles 
offers additional constraint and control not available with the 
simpler method. 


Scaling an object allows you to enlarge or reduce it horizontally, 
vertically, or by its depth...or on all three axes at once, relative to the 
original object. An object is scaled in the direction the cursor is 
dragged. 


Normally, the depth of the object is not changed, unless 
constrained with the Shift key (see modifier keys list for this topic). 
Without the Shift key, an object’s proportions can be “distorted” with 
the Scale tool. Additionally, the depth of an object can be adjusted 
independently by stretching the object in another view. 


Modifier keys that apply to scaling objects: 


A. Command key — Keeps the object origin point stationary 
during a scale operation. Normally the origin point is re- 
positioned in the direction of the scale operation and in the same 
proportion as the re-sized object; keeping it centered within the 
object’s boundaries. For example, if the object origin point is in 
the geometric center of the object being scaled, it will move to 
the geometric center of the newly sized object, unless the 
Command key is held down. 


B. Option key — Scales an object from its geometric center. 


C. Shift key — Maintains an object’s proportions while enlarging 
or reducing its size. The object will grow or shrink on all three 
axes according to the path you drag. 


Sphere tool 


Cylinder tool 
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D. Control key — Instead of scaling the object, the scale tool 


changes the scale of any images maps (within a texture) applied 
to the object. 


Primitives tools (3-D objects) 


This section of the tool palette contains tools that draw 3-D 
primitives. Primitives enjoy a special status in Vision 3d. They take 
the least amount of memory and render the fastest of all object types. 
During modeling projects, it is best to use primitives whenever 
possible. 


Cone tool 


Cube tool 


Primitive objects may be drawn two ways: 


With a single click. This inserts the chosen primitive at a default 
size and with equal proportions. 


With a drag marquee. The 3-D object’s height and width are 
determined by dragging the cursor in the active view. The depth 
is equal in dimension to the smaller of either the height or width. 
Holding down the Shift key while drawing a primitive 
constrains it to equal proportions on all three axis. Without the 
Shift key, the object can be distorted. 


Either way, once they are drawn in the model, these objects may 


be worked with and edited on three different levels: 


Transformations. Using the object manipulation tools on the 
Tool palette, a primitive may be moved, rotated and scaled. This 
is a low-level type of object editing with no memory penalties. 
Revisions. Through the Edit Primitive command in the 
Modeling menu, a primitive may be altered, but still retain its 
original object type (that of primitive). Maintaining the object’s 
type is desirable for memory efficiency. 

Conversions. Using one or more of the available modeling 
extensions (listed at the bottom of the Modeling menu), a 
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primitive’s object type may be converted to either individual 
polygons, polygonal mesh, or a bézier object for extensive 
changes to its geometry. 


Editing a primitive object’s geometry on this level can be very 
powerful, but also more memory intensive. Once an object of any 
type or class is converted to another form, it cannot be converted 
back to its original type, nor edited with its native modeler. Thus, 
once a primitive is changed to a bézier object, it is no longer a 
primitive. 

Modifier keys that apply to drawing 3-D objects: 


A. Shift key — Constrains the tools to draw objects with the same 
dimensions on all axes. Without the Shift key, objects can be 
distorted. 


B. Option key — Draws an object from its center, instead of the 
corner. 


3-D SPHERE 


Use this tool to draw spherical-shaped objects. 


A sphere is represented in the modeling windows as a polygonal 
object. The apparent fineness of the polygons making up a sphere’s 
surface are not an indication of surface smoothness. You will note 
that the larger the object appears in a view, the finer the polygonal 
surface appears. The sphere you see in the modeling windows is just 
a representation of its shape. As a primitive, the sphere’s curved 
surface is automatically smoothed when rendered. 


3-D Cone 


Use this tool to draw cone-shaped objects. 


The cone is always drawn with the point facing up (positive Y 
Axis, relative to the active view). The height of the cone may be 
adjusted when using the drag marquee method of drawing the 
object. If the cone’s proportions are modified during drawing, the 
base is also distorted from a perfect circle. Like the sphere tool, the 
cone’s curved surface is smoothed during rendering. 


3-D CYLINDER 


Use this tool to draw cylindrical-shaped objects. 


Both ends of a cylinder are always identical when drawn. A 
cylinder is drawn with its ends oriented to the window’s Y axis. If 
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the cylinder’s proportions are modified during drawing, the ends are 
also distorted from perfect circles. The cylinder’s curved surface is 
smoothed when rendered. A cylinder may be made solid or hollow 
using the Edit Primitive command in the Modeling menu. 


3-D CuBe 


Use this tool to draw cube-type shapes in the active view. 


Unlike similar-appearing objects that may be created using 
separate polygons for the six sides of the cube, a cube primitive is 
NOT un-groupable. Like other primitives in this set of 3-D tools, it is 
defined as a single mathematical entity. 


Drawing tools (2-D objects) 


The two-dimensional object tools are used to draw 2-D objects. 
By definition, these objects have height and width, but no depth. 
Typically, they serve as templates for the lathe and extrude tools, but 
may be left as two-dimensional objects. 


Regular-polygon tool 


Square Rectangle 


Text tool ir [a] cI Open Polyline 
Filled Irregular Polygon 
Hollow Irregular Polygon 


In addition to the tools you see on the Tools palette, it contains 
several tools that are not always visible. These tools appear when 
you position the cursor over certain tools and hold down the mouse 
button. To select a tool visible on the Tools palette, simply click on 
the tool. To select one of the additional tools, click on a tool showing 
a right-facing arrow and hold down the mouse button until the 
additional tools pop out from the palette. While holding the mouse 
button down, drag to the right to highlight the tool of your choice. 
Releasing the mouse button selects the tool and also makes it the 
visible tool on the Tools palette; replacing the one previously visible 
on the palette. 
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The size and proportion of the object being drawn are 
determined by the starting and ending position of the cursor as it is 
dragged in the active view. When drawn, the object is positioned in 
the active view at the depth of the view set center. 


Each tool, except the Irregular Polygon and Open Polyline 
tools, has a filled and hollow representation on the Tool palette. 
You can select the filled version by clicking on the right side of the 
tool or the hollow version by clicking on the left side. A filled object 
renders with a surface, while the hollow version does not appear in 
renderings since they have no surface to render. Hollow objects are 
only useful as extrude or lathe templates, which of course create 3- 
D objects without endcaps. 


If you need to alter a 2-D object after it has been drawn, you can 
use the Edit Primitive command in the Modeling menu. This 
command allows you to change its status between filled and hollow, 
as well as other parameters relevant to the specific object selected. 
Please refer to the Edit Primitive command discussion later in this 
chapter for an explanation of the editable parameters available in the 
Edit Primitive dialog. 

If you need to change a 2-D object’s actual geometry, use the 2d 
Sculpter command in the Modeling menu. This command is active in 
the menu only when a 2-D object is selected and opens the 2d 
Sculpter modeler, in which you can push and pull the vertex points 
that define a 2-D object’s form. Alternately, you can simply double- 
click on a 2-D object to bring the object into the 2d Sculpter modeler. 
Please refer to the 2-D Sculpter discussion later in this chapter for an 
explanation of how to use this modeler. 


Modifier keys that apply to drawing 2-D objects: 


A. Shift key — Constrains the tools to draw equally-proportioned 
objects, i.e. squares, circles, etc. With the irregular polygon or 
open polyline tools, the Shift key constrains line segments to 45° 
increments. 


B. Option key — Draws an object from its center, instead of the 
corner. (The Option key does not apply to the irregular polygon 
or open polyline tools.) 


SQUARE-CORNER RECTANGLE OR SQUARE 


Use this tool to draw rectangular-shaped objects. Of the 2-D 
drawing tools provided, this is the simplest geometry to create. As 


The regular polygon 
tool offers a pop-out 
menu for choosing 

the number of sides 
that make up the 


polygon 
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indicated on the Tools palette, the left side of this tool draws hollow 
objects and the right side draws filled ones. 


REGULAR-SIDED POLYGON 


Use this tool to draw multi-sided shapes with equilateral edges. 
The number of sides for the object is adjusted by holding the mouse 
button down while the cursor is on the tool icon. You may then 
choose the number of sides from the pop-up menu. The number of 
sides chosen for this tool is maintained between sessions. 


In addition to being able to choose the number of sides for the 
regular polygon, two specific geometries are provided in this menu. 
They are the Oval and Round-corner rectangle objects. As with other 
tools, if you hold down the Shift key to constrain the object while 
drawing it, the oval becomes a circle and the rectangle becomes a 
square. 


Oval/circle 


Use this tool to draw oval- or circle-shaped objects. 


Oval 
Found Rect 


3 Sides 
4 Sides 
2 Sides 
6 Sides 
8 Sides 
10 Sides 
Other... 
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Rouna-corner rectangle/square 


Use this tool to draw rectangles with rounded corners. The 
radius of the corners is adjustable through the Edit Primitive 
command after it has been drawn. 


IRREGULAR OBJECTS 


Use this tool to draw irregular, multi-sided objects. Note that this 
tool does not have a filled or hollow choice in the icon, but rather 
allows the choice of three tools via a pop-out menu. 


To create irregular objects, click the cursor where the first line is 
to begin. Click again to define the end of the first line and the 
beginning of the next line. Line points may be deleted while drawing 
the object using the Delete key. The most recent point is deleted first, 
repeated deletes remove polygon points in reverse sequence of their 
creation. When you are done with the completed shape, just double 
click upon entering the last point. If the object is a closed polygon, 
the begin and end points will automatically connect with a line, if 
they do not already touch. If the object is an open polyline, the begin 
and end points DO NOT close. 


Closed polygon 


Irregular polygons are drawn by defining straight line segments 
that connect to make up the complete shape. This is a closed polygon 
object. You have a choice between drawing a filled polygon or a 
hollow polygon. 


Open polyline 


Use this tool to draw multi-segmented, open line objects. 


The polyline tool creates objects whose shape is defined by 
connected straight line segments. This object is NOT closed, even if 
the begin and end point touch, 


TEXT 


Use this tool to draw text-shaped polygons into a model. 


All fonts currently available in the System are accessible to this 
tool. These may be either TrueType or PostScript in format. The 
location and size of the text is designated by dragging the cursor 
vertically in the active view. You may also simply click once in the 
active view to create the text-shaped objects at a default size. 


Drag tool vertically to 
size text to desired 
height. 


Text entry field 


Style selection 


Text type indicator 
Font selection 
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fa 


Upon release of the mouse button, the text dialog box appears to 
enter the characters to be converted into 2-D polygons and inserted 
into the active model. The specific font you wish to use is selected in 
the Font field’s pull-down menu. 


Enfer the fend; 
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If an outline font technology is available, it may be used to 
smooth the font shapes and yield an improved bézier-type extraction 
of the text shapes. Under System 6.0 software, only ATM is available 
for font smoothing. The use of ATM is indicated when you choose 
the font. If the font cannot use ATM, because there is no PostScript 
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type 1 document present for that font, the dialog indicates the 
characters will be constructed from the bitmapped font. The 
characters are then extracted as bézier objects using an autotrace 
technique. 


Under System 7.0 or later system software, Vision 3d detects the 
presence of either TrueType or ATM outline font systems and 
employs the appropriate smoothing method in the bézier extraction 
process. 


NOTE: If the font chosen for the Text tool is present in the System 
Folder in both ATM and TrueType form, preference is always given 
to using the TrueType font. This is true in any application, not just 
Vision 3d. 


Bézier spline text construction 


Text-type objects are created as fully-smoothed 2-D shapes 
from the fonts. Again, both Adobe Typel and Apple TrueType fonts 
are supported. As bézier splines, fewer points are required to 
define the geometry and less memory is used. Best of all, the 
resulting objects are more accurate to the actual font form. 


Enlarged views of the letter “A” (left leg) in Palatino font: 


Vision creates a bezier 
representation of fonts 
for a smoother, more 
accurate shape. 


Polygonal extraction Bézier extraction 


The font shape remains a bézier representation until another 
modeler is used to modify the object, i.e. — extruding, lathing, 
sweeping, etc. The bézier splines are then converted to polygonal 
mesh. 
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Bézier to polygonal conversion 
— controlling the fineness 


A feature of the bézier to polygonal mesh conversion process is 
that you can control how fine the resulting mesh surface is. That is, 
you can set how many polygons will be generated in the resulting 
extruded, lathed, or swept objects. 


The fineness of the conversion depends on the apparent size of 
the 2-D object(s) in the view. The smaller the objects, the coarser the 
conversion. The larger the objects, the finer the conversion. This is 
most noticeable on curved edges, as shown in the following 
illustration: 


There is a minimum refinement threshold. So, even in instances 
where the 2-D object being used as a modeling template may 
appear very small in the view, the resulting extruded, lathed or 
swept object will always have at least an acceptable quality level. 


However, if the appearance of the 3-D object is important to the 
final rendered image, you can use this technique to make sure the 
object is constructed at a higher standard. Of course, you do not need 
to make the actual size of the object larger, you can just use the 
Magnify tool to zoom in on the object so that it appears bigger in the 
view. Notice how the large “Q” object in the following illustration is 
even bigger than the view. The closer you zoom in, even if only part 
of the object is showing in the view, the finer the surface. 
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The fineness of the 
surface for an 
extruded text object 
depends on the 
apparent size of the 
object in the view 


Compare the two 
letters at right, with 
readically different 
sizes before 
extuding 


When these two 
objects are extruded, 
there is a significant 
difference in the 
number of polygons 
created to extrude 
the mesh surface 


Notice the slight 
faceting of the 
rounded edges of the 
object on the left, 
when rendered 
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Link tool 
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As in every other aspect of 3-D modeling, there is a trade off. In 
the following example of extruding these two text objects, everything 
was equal except the apparent size in their respective views. The 
coarser 3-D object on the left generated 341 polygons in its 
construction. The one on the right required 2,033 polygons. The one 
on the left rendered in half the time. 


NOTE: The two letters shown in the illustration on the previous 
page were actually modeled in separate models. They were exactly 
the same size, but the one on the right was magnified in the view 
to the scale shown here before extruding. They are shown together 
in the same modeling window of the illustration for simplicity and 
to show their sizes relative to each other (and the model window) 
when extruded. 


Linking tools 


Use the Link tool on the Tool palette to establish a special 
connection between two objects. This is called a link. The link 
connection is used primarily for constraining object movement 
during animation sequences. 


A ys 


A link connects a “child” object to a “parent” object. You should 
know that the link feature as implemented in Vision 3d does not 
constrain the range of movement or degree of rotation when moving 
the child. The link is intended only to help child objects behave in a 
coordinated way when the parent is moved, i.e. — the child follows 
along when the parent is moved. 


LINK TOOL 


The Link tool makes the link connection between the child and 
parent. The child is identified through selecting it first, then 
dragging the link cursor to the parent. Each object becomes 
highlighted in turn as the link is made. Note that the child’s object 
origin point is moved to the geometric center of the parent. 
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Link bounding boxes 
appear when object is 
selected by link tool 
Parent object 
Link tool cursor 


Link marquee 
(visible only during 
link operation) 


Child object 
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Only two objects may be involved in any one link operation. 
However, a linked object may be further linked to another object in 
a subsequent use of the tool. For example, several 2-D objects may 
be linked in a linear sequence for use as ribs in preparation for 
skinning, or a parent of a previous link may become the child in 
another link. 


If an object is selected as a child for linking to a parent that is 
already a child to another object, the first link is automatically 
broken. No alert is given to indicate the change in linking. It is the 
user’s responsibility to keep track of which objects are linked 
together. 


UNLINK COMMAND 


The Unlink command in the Modeling menu is provided to 
break the link between previously-linked objects. This performs a 
global severing of links for all selected objects. Linked objects that 
are not selected are not affected by this command. 


z unlink the selected objects? 
Unlink ,. This action cannot be undone. 


panne) 


Selected light source 
becomes the visible 
tool on the palette 


Point Light tool 
Spot Light tool 
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Choosing the Unlink command causes an alert to appear asking 
if you are sure you want to break the link between the selected 
objects. If you choose to break the link , this step cannot be undone. 


Light Source tools 


The next section of the Tool palette contains tools to insert spot 
and point light sources in a model. Light sources provide 
illumination to a model so objects will be visible when rendered. 


a 


Spot and point lights are considered local sources designed to 
illuminate small areas of the scene. This is in contrast to the 
directional light, which is considered a global source designed to 
illuminate the entire model like sunlight striking the Earth. 


Light source icons are visible in the modeling windows so you 
can position them as needed, but they do not show in a rendering. 
Only the effects of their lighting are visible in the rendered image. 


Light sources can be inserted in a model by two methods: 


¢ With a single click. This inserts the chosen light source at a 
default size and with equal proportions. 


¢ With a drag marquee. The light source icon’s height and width 
are determined by dragging the cursor in the active view. The 
depth is equal in dimension to the smaller of either the height 
or width. Holding down the Shift key while drawing a light 
source constrains it to equal proportions on all three axis. 
Without the Shift key, the icon can be distorted. 


Of course, you can move, rotate, and scale the light source as 
needed once it is in the model. 


All light sources have an infinite illumination distance by 
default. Global light sources are not adjustable for illumination 
distance, but local light sources can be given an attenuation factor so 
that the distance their light travels from the spot or light source is 
limited. This parameter is set in the Edit Light Source dialog box 
which opens each time a light source is inserted in the model. This is 
the same dialog box that opens when you choose the Edit Primitive 
command in the Modeling menu. 3. 
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If you wish to suppress opening the Edit Light Source dialog, 
thereby automatically accepting the default settings for the light 
source, simply hold down the Control key while drawing the icon. 


NOTE: The actual locus of the luminescence from a spot or point 
light source is finite within the icon. The size of a light source 
icon does not influence the intensity or distribution of the light in 
any way. 


Modifier keys that apply to light sources: 


A. Shift key — Constrains the tool to draw the icon with the same 
dimensions on all axes as it is drawn with the drag-marquee 
method. Without the Shift key, the icon can be drawn with any 
proportions. 


B. Option key — Draws a light source icon from its center, instead 
of the corner. 


C. Control key — Suppresses opening the Edit Light Source dialog 
and accepts the light source’s defaults. Without the Control key, 
the Edit Light source dialog opens each time a light source is 
inserted. 


SPOT LIGHT TOOL 


Use this tool to insert spot light sources in a model. Spot lights 
shine in the direction determined by the icon’s orientation. Spot 
lights are further adjustable for intensity, cone angle, and attenuation 
factor. 
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Spot light sources use an icon that looks similar to an actual spot 
light. The shape of the icon is intended to indicate which way the 
light is shining. A spot light is drawn facing away from the active 
view. That is, the back of the light source is what you see when the 
icon is drawn in the view. 


POINT LIGHT TOOL 


Use this tool to insert non-directional light sources in a model. 
Point lights shine outward in all directions from the source. 


Point light source use an icon that looks like a light bulb. Even 
though its illumination shines in all directions, the shape of the icon 
helps you orient it consistent with the rest of your model. 


A point light is drawn right side up in the active view. That is, 
the top of the icon is pointing toward the positive Y axis, relative to 
the active view’s orientation. 


Imaging tools 


The Camera tool provides the means for initiating renderings. 
The Camera tool is used to take snapshots of the model displayed in 
the various views of the model. Snapshots taken with the Camera 
tool become separate rendering windows, in which the images 
“develop” via the chosen rendering method. Snapshots may be taken 
from views in either a modeling window or a camera object’s 
window. 
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Camera tool 


Rendering Settings 
Pop-up menu 
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Effects 
Custom a 


The menu at the bottom of the Tools palette allows you to choose 
from several pre-defined sets of rendering parameters before using 
the Camera tool to initiate a snapshot. In essence, the rendering 
settings determine how the snapshot is “developed.” The various 
options available for rendering images is discussed further in 
Chapter 8: Rendering Images. 


Snapshots may be initiated in one of three ways: 


1. Single click. The size and proportion of the rendering, as well as 
the viewing position of the snapshot, is determined by the size of 
the view where the camera cursor was clicked. 


2. Cursor drag. The size and proportion of the snapshot is 
determined by the marquee visible in the window from the 
cursor drag. The viewing position of the rendering is based on 
the view where the cursor was dragged. 
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3. Use the Render command. Calling this command in the 
Rendering menu opens a dialog that allows you to specify the 
complete set of rendering parameters, including image size, 
resolution and animation frames before the rendering starts. 


This dialog opens when 
the shift key is held 
down while using the 
camera tool 
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...or may be called 
directly using the 
Render command in the 
Rendering menu. 
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This dialog may also be opened by holding the Shift key down 
while clicking or dragging the tool in a view. The viewing position 
for the rendering is taken from the currently active view. 


Modifier keys that apply to initiating renderings using the Camera 
tool: 

A. Shift key — Opens the Render dialog box as part of the 
snapshot process to set or adjust additional rendering 
parameters. Without the Shift key, clicking or dragging the 
camera tool immediately begins a rendering. 

B. Option key — Draws the camera’s marquee from its center, 
instead of the corner. 


RENDERING SETTINGS 


The following illustration is a chart of the various pre-defined 
rendering settings found in the pop-out menu at the bottom of the 
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Tools palette. For more information about setting rendering 
parameters, refer to chapter 8. 


CHART OF PRE-BUILT RENDERING SETTINGS 


Still 
Parameters Draft Good Better Best 
Rendering Method Phong Phong Raytrace Raytrace 
Texture Detail Normal Normal Normal Fine 
Image Quality Preview Normal Normal Smooth 
Anti-aliasing filter off off off on 
Frame Range current current current current 
Movies 
Parameters Draft Good Better Best 
Rendering Method Gouraud Phong Phong Phong 
Texture Detail Coarse Coarse Normal Normal 
Image Quality Preview Normal Normal Smooth 
Anti-aliasing filter off off off on 
Frame Range all all all all 
Effects Custom 
Parameters (all settings) (new entries) 
Rendering Method RayPaint™ User Defined 
Texture Detail Normal User Defined 
Image Quality Normal User Defined 
Anti-aliasing filter off User Defined 
Frame Range current current 


“Pseudo-primitive” objects 


Additional objects are provided through the Shapes palette. 
They are not primitives like those drawn with tools from the Tools 
palette, but they are fully-defined 3-D objects that may be used in the 
construction of various projects. These objects are provided as a 
convenience, because in most cases they have geometry that would 
be difficult to make using the standard tools within Vision 3d. 


This feature also allows the creation and easy insertability of 
objects made by the user. Of course, the Shapes palette can be used 
for more than just a library of often used objects. The full scope of 
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Shapes, Shape workspaces, and Shape instances is discussed in 
Chapter 4: Using Shapes. 


Making, storing, and loading your own objects 


You may design objects in the software, then save them as single 
object shape files for use in the pseudo-primitives context. This is 
done through the Browse Shapes command in the Modeling menu. 
Once a shape file is saved, it can be made to appear on the Shapes 
palette whenever Vision 3d is running by storing it in the Shapes 
folder (within the StrataVision 3d application folder). Shapes stored 
elsewhere can still be accessed and loaded into the active model 
using the same Browse Shapes command or through the Import 
command in the File menu. 


The object may be two- or three-dimensional in form. Shapes are 
designed so that they can store not only the geometry, but applied 
textures as well. 


All economies in modeling techniques should still be considered 
in the creation of these objects. Each insertion of a shape takes some 
amount of memory. 


Inserting a shape from the Shapes palette 


To insert a shape, you must first select it. This can be done 
either by its preview image or by name in a pop-up menu. Both are 
on the Shapes palette. You may either drag and drop it into a 
modeling window or use the Insert button found on the Shapes 
palette. 


Button bar 


Vision 3d initially displays a Button bar that provides buttons 
for the most-often used operations and modelers. You can display 
or hide the Button bar using the Show/Hide Button bar command 
found in the Palettes sub-menu of the Windows menu. If the 
Button bar is hidden when you quit Vision 3d, it remains hidden 
the next time the application is launched until you make it visible 
again. 


Extrude, Lathe, 


3-D & 2-D Scuplters Sweep, 

; ; — Skin/Unskin, Smooth, 
Grouping, Locking, Facet, Boolean 
and Mapping modelers 


etal! —_ Show/Hide palette buttons 
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Show/Hide toggle 
buttons 


Too! palette 
Lighting palette 
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Buttons on the Button bar appear from extensions installed in the 
Extensions folder. These buttons may represent modelers or simple 
additions that call one or more commands also found in the menus. 
Thus, you will see buttons on the Button bar not only for modelers 
like extruding and lathing, but also for simple commands like Group 
and Ungroup. Clicking on a button is the same as choosing the 
equivalent menu command. 


NOTE: Each of the features represented on the Button bar also appear 
as commands in the menus. You may find the Button bar to be more 
convenient, but you do not have to use the Button bar only. If the Button 
bar is hidden, you can still access all of the programs features through 
the standard menu commands. 


The Button bar is neither moveable nor customizable at the user 
level. No mechanism is provided for you to create your own macros 
and attach them to a button. The button resource must be included 
by developers of the various extensions at the time they are written. 


Operation 


You must use the mouse cursor to engage a Button bar button. 
There is no other mechanism for “clicking” the Button bar buttons. 
When a button is clicked on, it depresses to provide a visual 
feedback. This indicates that the mouse click is accepted and the 
operation connected to that button is executed. 


Buttons may be active or dimmed just like commands in menus, 
depending on the current situation of the active model. If an 
extension represented by a button is usable, the button will be active. 
If that extension cannot be used, the button will be dimmed. 


Show/Hide palette buttons 


In addition to the tool buttons themselves, four special buttons 
are visible on the extreme right of the Button bar. They are quarter- 
size to take up less room and are provided as a convenient way to 
quickly show or hide the other palettes. 


Ea bit || ——— Animation palette 
oO} a] Texture/Shapes palette 
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These special buttons perform the same function as the other 
Show/Hide palette commands found in the Palettes sub-menu, 
which is the same location as the Show/Hide Button bar command. 


Modeling Extensions 


Installed modeling extensions are accessed by commands that 
appear at the bottom of the Modeling menu, as well as buttons on 
the Button bar. Vision 3d includes several extensions in the package 
as part of the standard product. As other extensions become 
available (through upgrades or as after-market purchases) and are 
installed in the Extensions folder, they will appear as commands in 
the Modeling menu and display buttons on the Button bar. 


Modeling extensions often provide their own dialogs and menu 
bar. They are designed for the construction of new objects, for 
converting existing objects to the type supported by the modeler, or 
for further editing by the same modeler. All necessary tools required 
to perform the work for which a modeling extension is designed are 
also provided in the dialogs. When editing an object in one of the 
extensions is complete, the extension modeler inserts the object into 
the model space. You may then move, rotate or scale the object just 
like any other object in the model using the object manipulation tools 
provided on the tool palette. 


As discussed earlier in this chapter, double-clicking on an object 
calls the Modify command, which uses that object’s native modeler 
to further edit its geometry. Whenever an object is edited with an 
extension modeler, it is tagged so Vision 3d can identify the modeler 
that was used to create or last modify it. Double-clicking on an object 
to activate its native modeler provides a consistent interface response 
for all objects, even though they were created using different 
methods. Of course, you may bring an object created with one 
modeler into another modeler, but note that since the object type is 
changed, the original modeler cannot be used again. 


The standard modeling extensions are discussed in this section 
of the chapter. Other after-market or third-party extensions will 
include their own documentation explaining how to use the 
modeling techniques provided by that extension. 


3.93 


2d Sculpter 


The 2d Sculpter modeler is an extension provided to allow 
reshaping 2-D objects after they are drawn in the model. This 
extension works with only one 2-D object or 2-D Group at a time. 


| a 


When present in the StrataVision 3d Extensions folder, a 2d 
Sculpter command appears in the Modeling menu. Additionally, 2-D 
Sculpter button appears on the Button bar. 


DESCRIPTION 


As the name implies, 2d Sculpter allows you to adjust the shape 
of existing 2-D objects. You may want to use this modeler to prepare 
an object for use in another modeler, such as the Lathe or Extrude 
extensions. Both polygonal- and bézier-type 2-D objects can be 
edited in this extension. 


The modeler allows you to convert an object’s type from 
polygonal to bézier splines, and vice-versa. Usually, it is more 
desirable to work with a bézier description of an object, since that 
object type requires less memory and offers more accurate control of 
the geometry during editing. 


2d Sculpter 
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If the 2d Sculpter command or button is dimmed, the selected 
object does not qualify for editing with this extension. The reshaping 
is available only when a single 2-D object or a 2-D group is selected. 
Typically, you would use the reshape extension on one object at a 
time, but you can edit multiple 2-D objects in certain cases. 2-D 
groups are special cases. A 2-D group is created when two or more 2- 
D objects ON THE SAME PLANE are grouped together. You can 
check the type of a selected object by choosing the Edit Primitive 
command. 


Edit Primitive FTE 


2-D groups occur only during importing an Illustrator or PICT 
file with discrete multiple objects. You cannot create a 2-D group by 
manually selecting and grouping 2-D objects. If multiple 2-D objects 
are grouped by the user, they are always considered a standard 
group. A standard group of objects cannot be edited in this 
extension, even though they may all be 2-D in definition. 
Ungrouping the objects and selecting the individual 2-D objects 
within the group will allow them to be edited. 


Sometimes a single object can be grouped by itself, making it 
unavailable for editing with this extension, but it is not apparent 
why. In that case, use the Ungroup command to remove the 
grouping shell from the object and it will then be recognized by the 
2d Sculpter extension. 


OPENING A 2D SCULPTER WINDOW 


Calling the 2d Sculpter extension opens a separate window 
containing the selected object. By isolating the object in this manner, 
it can be presented in a larger format and made easier to edit. 


Different menu bar 


While the reshape window is open, Vision’s standard menu bar 
is replaced by one that supports the functions of the extension. The 
extension’s menu bar contains only four menus. 
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File Edit Options 


The first two menus in this menu bar are dimmed because no 
commands are active in them while in this extension. The Edit menu 
contains several commands usable in the 2d Sculpter window: Undo, 
Clear, and Select All. Note that the Cut, Copy and Paste commands 
are NOT available while in this extension. 
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The Options menu is specific to the 2d Sculpter extension. It is 
divided into three sections: 1) a command that applies to all object 
types, 2) commands that apply only to bézier objects, and 3) 
commands that apply only to polygonal objects. The commands and 
their uses are presented later in this modeler discussion. 


Special “Fit to View” feature 


There is a special feature that requires special mention here. It is 
a “Fit to View” operation that can facilitate handling objects in the 2d 
Sculpter. Note that this feature is not represented by a command in 
the menu bar. It can be executed only by pushing the Command- 
Equal ( #=) key combination. You may recognize this as the same 
keystroke shortcut for the “Fit Views to All” command in Vision’s 
Windows menu in the main menu bar. This functionality is 
implemented here in the 2d Sculpter extension as well. 


As you edit an object, you may zoom in to work on a specific 
area then want to see the entire object in the view again. This is a 
quick way to accomplish the task, rather than use the zoom out 
option on the magnify tool. 


Using this feature has two additional benefits: It automatically 
re-centers the object on the workspace and expands the 
workspace’s dimensions to fit the window. This is especially useful 
if you have dragged some of the vertices outward to the edge of 
the workspace. And it provides more room to move them further 


Pointer tool 

Magnity tool 
Grabber tool 
Sculpt tool 


Rulers 


Scroll bars 
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because the workspace will be made larger automatically to 
accommodate the larger object. 


How To USE 


The selected object appears in the 2d Sculpter window centered 
on workspace and scaled so it is completely visible in the extension’s 
window. The workspace in this window is set up to be 
approximately four times larger than the object. Several controls and 
tools are provided in the window frame. 


If the object being edited is described as a polygonal object, 
handles appear on each vertex point of the object upon opening the 
2d Sculpter window. You can reshape the geometry of any object by 
simply clicking on a vertex point and dragging it to the desired 
position. 

If the object is bézier, there are usually fewer points. These points 
can be moved just as points on a polygonal object, but each point 
also has direction handles attached which allow you to bend the 
edges of the object if it is closed or the line segments between points 
if it is an open polyline. 


2d Sculpter 
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An explanation of the controls and tools follows: 


¢ Rulers in this window use the same units as the model from 
which the object came and indicate its actual size regardless of 
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the view scale. The zero point for the rulers is in the upper left 
corner. It is not movable. 


Scroll bars are also provided to move around in the workspace, 
or you may use the Grabber tool to shift the position of the object 
in the view. 


Pointer tool allows you to selected one or more vertex points 
and drag them on the workspace. 


Magnify tool allows you to zoom in or out. This means you can 
move in closer for delicate work on a specific area of the object or 
move back out to look at the entire object. The magnify tool 
works similarly to the same tool in the main modeling windows. 
Clicking in the view zooms in on the area where you click. 
Holding down the Option key zooms out when the tool is 
clicked. However, it does not have a variable zoom. 


Grabber tool allows you to “grab” the workspace and move it so 
a different area is visible within the view. This is the same as 
using the scroll bars, but allows you to move the workspace 
diagonally in one step. 


Sculpt tool allows you to add to or remove from the surface area 
of an object. This is the method you would use to punch a hole 
through an object. 


Choosing the Sculpt tool opens a secondary window in which 
you are able to perform the desired “sculpting” operations on a 
pixel-level representation of the object. After finishing there, you 
are returned to the first window for any further adjustments via 
pushing and pulling vertices. After the vertex-level editing 
techniques are presented, the operation of tools in the secondary 
window are presented and explained. 


VERTEX EDITING 


More than one vertex point may be selected and moved at one 
time. Multiple vertices can be selected either by dragging a marquee 
around them or by clicking on the points one at a time while holding 
the Shift key down. Subsequent dragging of one of the selected 
vertices moves all selected points in unison. If all vertices are 
selected, moving one vertex point moves the entire object. 


Additionally, an object can be moved (without having to select 
all vertices first) by clicking and dragging anywhere on the object. 


Beginning and ending 
points are indicated 
by round handles — 
green for beginning 
and red for ending. 
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To de-select all vertices, click in the window anywhere away 
from the object. 

Note that when an object appears in the reshape window, it is 
stripped of rotational transformations. In other words, if the object 
has been rotated in the model space prior to being editing with the 
2d Sculpter extension, the rotation is temporarily removed from the 
object. The object then can be edited in its “native” state. Its 
transformations are re-applied when the object is returned to the 
model, after your work in the reshape window is done. 


While transformations are time-dependent, i.e. — they can be 
applied over time, vertex positions on objects are not. An object may 
be scaled or rotated as part of an animation (see Chapter 7: Scripting 
Animations), but reshaping is fundamental to the basic geometry of 
an object. 


Typically, you would use the 2d Sculpter extension BEFORE 
doing any animation-related scene assembly. 


CHANGING THE BEGINNING VERTEX POINT 


To change the beginning vertex point to a different location on 
the object, just select the desired vertex point and choose the “Make 
Beginning Vertex” command from the Options menu. 


/A 


All 2-D objects have a beginning and ending vertex point. The 
location of the beginning point on an object is usually determined by 
the sequence in which the vertex points are entered into the object as 
it was drawn in the modeling window. Some tools just arbitrarily 
pick a point. 

The beginning and ending vertex points appear in the 2d 
Sculpter window as round, colored handles on the object; all other 
vertices are square and black. The green handle is the beginning 
point; the red handle is the ending point. 
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Example of the same 
object in polygonal 
form (left) and bézier 
form (right). 


Not how bézier form 
requires only two 
vertex points to 
describe the circle, 
while the polygonal 
equivalent needs 64. 
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While you usually do not care which vertex is the beginning 
point, there are some situations in which you may need to shift the 
beginning point to align it with beginning points on other 2-D 
objects. The Skin modeling extension is one situation where the 
position of the beginning vertex point is very important to the 
result. 


CONVERTING A POLYGONAL OBJECT TO BEZIER SPLINES 


Some objects are created as bézier splines when they are drawn 
in the modeling window. The Text tool is an example of this. Other 
objects are created as polygonal descriptions. The Rectangle and 
Irregular Polygon tools are examples that create this type of object. 
While polygons can be edited in the 2d Sculpter extensions just as 
easily, most objects work better as a bézier description. Polygonal 
objects must be converted to bézier before you can edit them as 
splines. 


To convert a polygonal object to a bézier object, select one or 
more vertices on the object and choose the “Convert to Bézier” 
command from the Options menu. The command is dimmed if there 
is no polygonal object with selected vertices. 


Note that the entire object is converted to bézier, not just those 
vertex points that are selected. An object must be entirely bézier or 
entirely polygonal. 


CONVERTING A BEZIER OBJECT TO POLYGONAL REPRESENTATION 


Occasionally, you may wish to convert a bézier object to 
polygonal form. To do this, simply select one or more of the object’s 
vertex points and choose the “Convert to Polygon” command from 


Holding down the 
Option key allows you 
to add vertex points to 
a line or object edge. 


Note how the cursor 
changes shape when 
it intersects a line or 
edge while the Option 
key is held down. 
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the Options menu. The command is dimmed if there is no bézier 
object with selected vertices. 


REMOVING AND ADDING VERTEX POINTS 


As part of the reshaping process, in addition to moving vertices 
around, you may need to remove some vertices or perhaps add more 
to accomplish the geometry changes desired. You may add or 
remove vertices from either type of object — polygonal or bézier — 
in the same manner 


Note that you cannot delete all the vertices for an object while in 
the reshape extension. By definition, that would mean the object has 
been deleted from the model. The 2d Sculpter extension does not 
have the “authority” to take that step. While in the reshaping 
extension, a minimum of two vertex points are required for either a 
line or a closed bézier object; three points are required for a closed 
polygonal object. To delete the entire object, you must return to the 
model and remove it from the model at that level. 


Removing vertices is straight forward. Simply select the points 
you wish to remove and push the Delete key. The object will be re- 
drawn to show its new form. Of course, the Undo command is 
enabled during any operation, so if the resulting form is not as 
expected you can simply undo the deletion and try something 
different. 
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This vertex point is 
co-linear because 
when it is removed, 


To add a vertex point, hold down the Option key while 
positioning the cursor on an edge or line between two other points. 
When the cursor changes to a plus (+) shape as it intersects an edge 
or line, simply click the mouse button to add a vertex point. Unless 
the cursor changes to a plus, there is no edge detected and clicking 
the mouse button will not add a vertex point. 


As an added convenience, you can add a vertex point and begin 
dragging it immediately. You do not have to release the mouse 
button between adding the point and dragging. When the mouse 
button is released, the window re-draws to show the new point and 
any changes in the geometry. 


Again, the Undo command is available if the results are not as 
expected. 


REMOVING CO-LINEAR POINTS 


Occasionally, when a polygonal object is extensively edited in 
the 2d Sculpter extension — i.e., you have added several vertex 
points and/or radically changed the geometry — you may find that 
some of the vertices have become co-linear, and therefore redundant. 
Co-linear points are those points that lay on a line or object edge that 
is already defined by two other points. They are considered 
redundant because their removal would not change the form or 
geometry of the object in any way. 


the line doesnt J 
change shape 


This point is not co- 
linear because the 
line would change 
shape if removed 
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The reshape extension has a provision to examine and 
automatically remove any co-linear points on polygonal objects. This 
is initiated by choosing the “Clean Up Vertices” command from the 
Options menu. If it finds any co-linear vertex points, they are 
deleted. 
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Note also that when you click on the “OK” button to complete 
the editing of a 2-D object, and the object is in polygonal form, this 
same process occurs and any co-linear vertices are removed before 
the object is returned to the model. This is done to save memory and 
to insure an object is described as efficiently as possible. 


Obviously, bézier objects can also have co-linear points in their 
geometry. However, bézier lines or object edges are described in a 
completely different way than their polygonal counterparts. The 
Clean Up Vertices command is unavailable when the object being 
edited in 2d Sculpter is bézier. That means if you want an object to 
retain all the vertices you have configured for it, you should work in 
bézier form. 


WORKING WITH BEZIER SPLINES 


The interface developed in Vision’s 2d Sculpter extension for 
editing bézier splines is consistent with those used in other stand- 
alone drawing programs, such as Adobe Illustrator®, Aldus® 
FreeHand™, or Deneba Systems’ Canvas®. 


h 


As with those applications, the vertex point determines the 
absolute position of the line path or object edge as it passes through 
that point. Further, each vertex point has two direction handles that 
control or influence the curve of the line segment between it and the 
next point on either side. The farther a direction handle is pulled out 
from its vertex point, the more force it applies to its line segment to 
bend or curve it. Direction handles are moved by clicking and 
dragging them. 
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Dragging out zero-force direction handles 


If either one of the direction handles for a particular vertex point 
is not visible, it is because it has a zero force and is co-incident (or on 
top of) the vertex point. No bending force is being applied to the line 
segment on that side of the point. Sometimes that is the desired 
appearance, but there may be times when you want to reshape that 
part of the line or object. 


To pull a direction handle off of a point, you must hold down the 
Control key while clicking on and dragging that point. With the 
Control key down, the vertex point remains stationary and the 
direction handle is selected and dragged instead. If both direction 
handles are co-incident with the vertex point, the topmost handle is 
dragged out first. To get the other handle, you must repeat the 
process. There is no discernible pattern as to which direction handle 
is topmost when both are co-incident. It varies with the way this 
object is stored internally. 


Once a direction handle is away from a control point, it can be 
clicked on and dragged without using the Control key. The Control 
key modifier can also be used if a direction handle from one vertex 
point happens to fall on top of another point. Without the Control 
key, clicking on the direction handle will always select the point 
instead since points are given precedence to direction handles. 


Hinged direction handles 


Vertex points can be hinged so that the line or object edge is free 
to make sharp angles at the point. When a vertex is hinged, its 
direction handles can be moved independently to adjust the curve of 
line segments separately on either side of the point. Moving one 
direction handle has no effect on the other handle. 


R 


To hinge a vertex point, hold down the Option key while 
dragging one of the direction handles. You will be able to drag it 
without the opposite handle moving. Once the alignment between 
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direction handles is broken for a particular point, either handle can 
be subsequently moved freely without using the Option key again. 


Aligning direction handles 


Vertices usually have direction handles that are aligned or 
tangent to the line passing through that point. When the direction 
handles are aligned, they are hooked together. Adjusting one handle 
also moves the one on the other side. 

If a vertex point is “hinged,” you can bring the direction handles 
back into alignment in one of two ways: 

1. Move one of the handles until it is visually aligned with the one 
on the other side of the point. When you release the mouse 
button, the direction handles become linked together. If you 
move one of the direction handles again, the other follows. 


2. Select the point and choose the “Align Control Handles” 
command from the Options menu. The positions of both 
handles are averaged and they are adjusted to a common 
tangent where they can align with each other. This method 
may alter the curve of the line on both sides of the vertex 
point. 


Options 
Make First Vertex 
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Convert to Polygon 
Align Control Handles 3/ 


SCULPT TOOL OPERATION 


It is important to understand the process of switching between 
the vertex-level editing view and the sculpting view. Upon choosing 
the Sculpt tool, the selected object is temporarily converted to a 
bitmap representation, similar to a pixel image in a paint program. 
The tools in the secondary Sculpting tool window are designed to 
operate on the pixels rather than the vertices of the object. 

Note that while the Sculpt tool window is secondary to the main 
2d Sculpter window, it has its own title bar and may be moved 
independently on the desktop. However, you cannot perform any 
other operations outside this window while it is open. 
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Most of the controls provided in the secondary Sculpt tool 
window are identical to the main window, i.e. — the rulers, scroll 
bars, magnify tool, and Grabber tool operate the same in both 
windows. 


2d Sculpt 


Rectangle —___ 
Rounded Rectangle _ = 
Oval 

Freehand 
Irregular Polygon 
Magnify tool 
Grabber tool 


All of the drawing tools in this window create closed shapes. 
Those special tools available in this view to add or subtract surface to 
an object are as follows: 


¢ Add/Subtract Surface. Click on this tool to toggle the behavior 
of the other tools. When the plus symbol (+) is visible, the tools 
below it add surface to the object. This can be used to fill a hole 
within the boundaries of object or add to the edge of the object. 
When the minus symbol (-) is visible, the tools remove surface 
from the object. This can be used to make holes within the object 
or “shave” areas from the edge of the object. 


* Rectangle. Use to add or subtract surface in a rectangular 
pattern. The operation is performed by clicking and dragging 
diagonally. A marquee appears to indicate the size and 
proportion of the rectangle. Holding down the Shift key 
constrains the marquee to a perfect square. Releasing the mouse 
button completes the drawing process. 


* Rounded Rectangle. Use to add or subtract surface in a rounded 
rectangular pattern. This tool operates exactly the same as the 
square cornered rectangle tool. 


* Oval. Use to add or subtract surface in an oval pattern. The 
operation is the same as the previous two tools, except that 
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holding down the Shift key constrains the marquee to a perfect 
circle. 


¢ Freehand. Use to add or subtract surface in a freehand pattern. 
This tool behaves differently than the previous three tools. The 
operation is performed by clicking and dragging along the edge 
of the shape you wish to draw. A line appears to indicate the 
shape as it is drawn. Releasing the mouse button completes the 
drawing process. If you do not return to the beginning point of 
the object being drawn, a straight line is added to the form you 
draw to close the shape. 


¢ Irregular Polygon. Use to add or subtract surface in an irregular 
pattern whose edges are straight lines. This tool behaves 
differently than any of the previous tools. The operation is 
performed by clicking once at each point where you wish to 
change direction. A line appears to indicate the shape as it is 
drawn. Holding down the Shift key constrains each line 
segment’s angle to 45° increments. Double-clicking the mouse 
button on the last point completes the drawing process. If you do 
not return to the beginning point of the object being drawn, a 
straight line is added to the form you draw to close the shape. 


Clicking the OK button in the Sculpt tool window converts the 
black pixels of the image back into an object surface; white pixels 
become holes if inside the object or empty space if outside the object. 


NOTE: Converting an object’s geometry to pixels, then back into an 
object again may result in a slight shift in the geometry. However, any 
discrepancies can usually be easily adjusted when back in the main 2d 
Sculpter window. If you anticipate using the Sculpt tool during a 2d 
Sculpter session, you should use it first, then fine-tune the object 
geometry after. If you work on the geometry first, then use the Sculpt 
tool and have to redo your work after it comes back, you can often end 
up wasting time. 


3d Sculpter 


The 3d Sculpter modeling extension is provided to edit 3-D 
objects at the vertex level. It accepts both bézier spline and 
polygonal mesh 3-D objects, although there is a difference in the way 
the two different types of objects can be edited. More than one object 
can be edited at a time, but multiple objects must be put in a group 
first. 
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A group can be any combination of objects in any spatial 
arrangement. However, the more objects in the group brought into 
the modeler at one time, the more memory required to edit them. 
Too many objects can be self defeating, i.e. — it becomes more 
difficult to navigate in the window and slower to work. It is usually 
best to work on just one object at a time. 


When this extension is present in the StrataVision 3d Extensions 
folder, a 3d Sculpter command appears in the Modeling menu. The 
above button also appears on the Button bar. 


DESCRIPTION 


3d Sculpter allows you to modify the geometry of 3-D objects 
after they have been drawn (as a primitive) or constructed with 
another modeler. It provides a three-dimensional workspace where 
you can push and pull vertices on any axis to mold an object’s 
geometry in complex, organic ways. 


It is designed to work with the surface of objects. To that end, 
only objects with a surface can be brought into this modeler. So, 
while an open 2-D polyline cannot be edited in this modeler, the 3-D 
surface created by extruding or lathing that polyline can. 


Filled 2-D objects can also be edited in this modeler, allowing 
you to take a flat object and warp or bend them in ways not available 
with other extensions. 


The Setection incieies an ob ject beismagiey 
fo another modeler, Egtteny thes object mea 
[oe gen epeieBer- seer dic ee fge mee lipe 


Gan 


When an object constructed in another modeler, i.e. — extrude, 
lathe, etc., is selected and this modeling extension is called, an alert 
appears warning you that the link to the object’s original modeler 
will be broken. That means, an extruded object cannot be re- 
extruded once you edit it with this extension. Attempting to edit an 
instance of a shape also presents this alert. 


This alert gives you the option to continue or quit. If you 
continue, the link to its original creator will be broken and the object 


Title/Move Bar 


Display method __/| fr =I 


Vertex Move tools — 


Add Vertex tool 
Rotate tool 
Magnify tool 


View title 
pull-down menu 


Perspective control 


Cancel/OK buttons 


Re-size box 
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is presented in a 3d Sculpter window for editing. However, the 
change in modeler linkage, as well as any geometry changes you 
make in this modeler do not take effect until you click on the OK 
button. If you click on the Cancel button to exit this modeler, the 
object is left untouched. 


Of course, choosing to edit a primitive in this modeler does not 
display the above alert, since primitives do not have any linkage toa 
previous modeler. 


WINDOW CONTROLS AND MODELER TOOLS 


Upon opening the 3d Sculpter modeler, the selected object is 
presented for alterations. A single view is contained in the window. 
You may switch the view orientation through the view title pull- 
down menu, a mechanism similar to the views found in modeling 
and shape windows. This is very useful as you work with an object 
— selecting specific vertex points, establishing drag planes for the 
vertices, and of course checking on overall geometry. The Isometric 
view is usually favored for the checking phase. 


If the object is bézier in type, you will also see the vertices 
currently present on the surface of the object. Polygonal objects also 
have vertices, but only show when selected. Vertices are used to 
manipulate the object’s surface. 
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The modeler’s window contains several controls and tools in it 


frame to facilitate this editing process. Many of these controls used 
in the 3d Sculpter window are common to other windows in other 
areas of the software and should already be familiar to you. A 
description of the window controls follows: 


Title bar. Allows movement of the 3d Sculpter window on the 
desktop. 


Resize box. Allows re-sizing of the window as desired. The 
view within the window re-draws to center the object in the 
view, even if the window is too small to show the entire object. 
Re-sizing the window will not change the scale of the view. 


Display method. Allows you to choose from wireframe, hidden- 
line removed, or quick shading to display the object. The three 
buttons in the top left corner of the window operate exactly as 
they do in the main modeling window, as discussed in chapter 1 
under the “Modeling window and its controls” topic. 


Choosing wireframe shows also surfaces of the objects, even 
those that are on the backside. It also shows all vertices, 
including those that would normally be hidden. 


Choosing the hidden-line removed method shows only the front 
surfaces. Additionally, only the front vertices are visible and 
selectable. 


Choosing the quick-shaded method provides additional lighting 
and shading information to help you better understand how the 
object is oriented and how its surface is smoothed. This is 
especially useful with bézier objects. 


Perspective. Allows you to choose from orthographic, normal, 
or wide angle perspective. The three-position perspective 
control also operates in the same manner as it does in the 
modeling window. Please refer to chapter 1, also in the same 
topic as the display method, if you need to refresh your memory. 
View title. Allows you to choose from seven home positions 
listed in the pull-down menu: Front, Back, Top, Bottom, Left, 
Right, and Isometric. This control, too, works the same way as 
the view title control in modeling window view(s). 


The 3d Sculpter window also contains vertex move tools that are 


unique to this modeling extension. Each performs a specific 
function. A description of these vertex-editing tools follows: 
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General Vertex Move tool. Use to move one or more vertex 
points in any direction. As the tool is dragged, all currently- 
selected vertices move in the same direction. Holding down the 
Shift key constrains the movement horizontally or vertically in 
the view. While this tool does not move on the Z axis, choosing 
a view perpendicular the current one allows you to effectively 
move vertices on that axis. 


Horizontal Move tool. Use to move one or more vertex points 
horizontally in the view. All currently-selected points move in 
the same direction. No modifier key is required, since the tool is 
self-constrained. 


Vertical Move tool. Use to move one or more vertices vertically 
in the view. This tool works the same as the previous tool, 
except it is self-constrained to move only vertically, relative to 
the view. 


In/Out Move tool. Use this tool to move the selected vertex 
point(s) in or out relative to the view. While the three previous 
tools work only ona plane parallel to the view, this tool works 
only perpendicular to the view. 


Surface Normal Move tool. Use this tool to move the selected 
vertex point(s) in a direction dictated by the surface normal for 
each point. All previous tools worked relative to the view. This 
tool works relative to the object’s surface. 


If more than one vertex point is selected, depending on the 
surface geometry each point could move in a different direction. 
However, they will all move the same distance. 


Add Vertex Point tool. Use to add another vertex point on the 

surface of the object. Adding a point causes the surface patch on 

which the point is added to sub-divide into more (and smaller) 

patches. Depending on where the point is added, up to four 

additional patches may be created. This process is explained 

later in the discussion of this modeler. 

This tool is only functional for bézier type objects. Polygonal 

objects cannot add or delete points from their surface. 

Rotate tool. Use to rotate the object in the view. Rotation is 

relative to the view direction. You may rotate an object two 

ways: 

1. By clicking and dragging on one of the rotation handles that 
appear around the object(s) in the view (when the Rotate 
tool is selected). These handles operate exactly the same as 
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object rotation handles in modeling windows. This method 
automatically constrains rotation to only one axis at a time, 
depending on the handle you choose to drag. 


2. By clicking and dragging on the surface of the object(s). This 
effects a trackball-style rotation, which allows rotation on 
multiple axes at one time in the direction and amount the 
cursor is dragged. This type of rotation is unconstrained, i.e. 
—no modifier keys are used to limit the amount or direction 
of rotation. 


When an object is rotated, the view title changes to show 
“custom.” Again, this is similar to the behavior of view titles in 
modeling windows. 


To return the view to one of the seven home positions, after a 
rotation operation, click on the view title and choose one of the 
orientations. 


Magnify tool. Use this tool to zoom in or out in the view. This 
allows you to look at portions of an object’s surface close up for 
more delicate work, then move back out to look at the whole 
object again. 

The magnify tool works only in fixed increments. Click once 
with the plus symbol (:) showing to magnify two times (2X). 
Click once with the minus symbol showing to reduce by one-half 
(1/2X). The plus symbol is the normal setting; the minus symbol 
appears by holding down the Option key. 


The point at which you click the tool in the view is the area 
magnified. Note that there are no scroll bars. When you zoom 
in on a particular area of an object, and you wish to work in an 
area which is not visible, you must zoom out again until it is 
visible before you can choose that area. 


To facilitate the need to zoom out, a “Fit to View” command is 
provided in the 3d Sculpter’s Options menu. Choosing this 
command resets the view scale to show all of the object(s). You 
may access this command from the menu directly or use its 
keystroke equivalent of Command-Equal (#=). You may 
recognize this command key sequence as the same one used for 
the “Fit Views to All” command in Vision’s main menus. 


Bézier Object: 
¢ Rectangular surface 
¢ Vertices always show 
¢ Direction handles 
on selected vertices 


Polygonal Object: 

¢ Triangulated surface 

¢ Vertices show only 
when selected 
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Options 
Fit to View 


Spline Mesh Options... 
Yrigagie Mesh Gptions... 


BEZIER SURFACE PATCHES VS. POLYGONAL MESHES 


As mentioned, bézier objects are handled differently than 
polygonal objects when brought into 3d Sculpter. The following 
illustration shows the obvious difference in appearance. 


The first thing you notice is that bézier objects always show the 
vertices available to edit their surfaces, while polygonal objects do 
not have any vertices showing at all. Of course, polygonal objects 
have vertices as well; they are at the intersection of the triangulated 
polygons. But, because there are usually so many, to avoid 
confusion they only show when selected. 


The bézier vertices are blue normally, and turn red when 
selected. Polygonal vertices appear red when selected. Bézier 
vertices have direction handles attached, which are used to bend or 
warp the surface patch(es) controlled by the selected vertex points. 
Polygonal objects do not have direction handles. When a bézier 
vertex is moved the adjacent surface patches follow in a spline-like 
fashion. Moving polygonal vertices simply stretches or contracts 
adjacent polygons in the mesh surface. 

The most important difference in the handling of bézier or 
polygonal objects is that you can add and remove vertex points to a 
bézier object. However, vertex points cannot be added or removed 
on a polygonal object; you have to work with the mesh as it exists. 
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MoDIFYING POLYGONAL OBJECTS 


Altering the geometry of polygonal mesh surfaces is quite 
straightforward. Simply click on one or more vertex points and drag 
any direction. The affected polygons are recalculated and the surface 
is re-drawn to show the changes. 


The Undo command is available to return the object to its 
previous state, but it must be used immediately after the vertices are 
dragged. Of course, if you make a serious error and cannot correct 
it, you can always click on the Cancel button to close the 3d Sculpter 
window and return to the model; leaving the object untouched. 


You can pull more eo. 
than o site rtex point ie SS. To drag multiple vertices at 
like stretching this Cie ee one time, first select the 
polygonalized sphere Oi LAA DK _ “sts vertices you wish 
horizontally to make Fi oe a a te a fo ONS by 
pee Ta ed ace a i, As Shift-clicking 
el : i ee ke be “IS. or by using 
i = i} a selection 
fh le ‘I marquee 
HV eM 
Dragging a single i 4 
vertex without J ..then, 
gravity produces / _¥ : drag 
sharp spikes —— zene Pe ee them in 
ss a! unison. 
= a | 
But with gravity a Ko cn 


turned on, the 
results are more 
gradual. 


Note how the 
distance other 
vertices move 
lessens with their F = 2% a 
distance from the ee all al a tee 
vertex being Lie ee rae el 
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Of course, pulling a single vertex often results in sharp spikes 
coming out of the object. If you want a more rounded effect on 
polygonal objects, you can turn on gravity. With gravity enabled, 
vertex points closest to the point being dragged move a greater 
distance than those farther away. 


Options 


Spling Mash Bptigns... 
Triangle Mesh Options... 


Triangle Mesh Gravity > M@yv77 #0 
Low 361 

Medium %2 

High 383 


Wu 


Gravity is enabled by choosing “low,” “medium,” or “high” in 
the Triangle Mesh Options sub-menu, in the 3d Sculpter’s Options 
menu. Gravity is turned off by choosing “none” in that same sub- 
menu. Note the keystroke equivalents also assigned to these 
options. 

Additionally, you have the option of changing the polygons used 
to make a polygonal object from single-sided to double-sided, and 
vice-versa. This is available through the Triangle Mesh Options 
command, also in the Options menu. 


Polygon Mesh Options 


& Smooth Mesh QJ two Sided Mesh 


Breaking Angle: 
emer) C= 


The dialog box that opens shows the current status of the 
polygons — single- or double-side — and allows you to click the 
appropriate radio button. Single-sided polygons provide for optical 
properties when a transparent texture is applied to the object. This is 
discussed further in Chapter 5: Applying Textures. 


While in this dialog, you can also make the surface smooth or 
faceted. If smooth, you can enter the breaking angle. These fields 
are the same you will see when you use the Smooth modeling 
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extension. For a complete description of these fields, please refer to 
the Smooth modeler later in this chapter. 


MOobDIFYING BEZIER OBJECTS 


To understand how to work with bézier objects, you must first 
understand how surface patches are constructed and manipulated. 
This is best accomplished by starting simple and observing how the 
surface behaves as you manipulate the vertices. 


The following illustration describes the basic structure. Think of 
this simple rectangle, with its single surface patch, as a sub-set of 
more complex objects with multiple surface patches; the behavior is 
the same. 


Each patch has 
four handles, one 
at each corner 


When a new point 
is added to an 


object, the surface eds “PET 
patch where it is 


added is subdivided 


The new point is 
shared by the four 
subdivided patches * . 


When that point is 
selected and moved, 
it affects the four 
adjacent patches it 
controls 
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As long as the vertex point you are moving is shared by adjacent 
patches, the surface responds in a smooth, predicable way. Most 
vertices are like that. 


Making direction handles hinged 


To hinge a vertex point, so that its direction handles can be 
moved independently, hold down the Option key while dragging the 
direction handle you wish to hinge. 


To align the direction handles of a vertex point that has been 
previously hinged (or was set that way when the object was brought 
into 3d Sculpt), hold down both the Shift and Option keys at the 
same time while clicking one of the hinged direction handles. 


To “hinge” a vertex 
points, hold down the 
Option key while 
dragging one of its 
direction handles 


Once a point has been 
\ hinged, you can drag its 
| direction handles 


This allows you to 
crease the surface of 
an object, if needed. 


independently without 

Example of above — having to down the 
object rendered with , Option key 
the Phong Renderer each time. 

. i 
To align the “ 
handles again, ~~ 
hold down both 
the Option and Shift @ 
keys while clicking on 


the handle. ce 


Hinged vertices allow you to crease the surface. Aligning them 
makes the surface smooth at that point. 
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Note that if the vertex point has four direction handles attached 
to it, only one set of handles are hinged when you use the Option 
key. The handles other handles that pass through the point are not 
affected unless you also drag one of those handles with the Option 
key. When a set of direction handles has been hinged once, they can 
be dragged in future adjustments without holding down the Option 
key again. 


Working with co-incident vertices 


The difficulty usually comes when you want to manipulate the 
surface using vertices are not shared by adjacent patches. These are 
usually points that are coincident with one or more other vertex 
points that control their individual patches. Co-incident vertices 
occur when the corners of surface patches have been brought 
together to close up the surface of an object. 


If you simply click on the blue dot showing in the window, you 
will select only the topmost vertex point of those that are co-incident. 
Then, if you drag that point, the others are left behind and the 
surface of the object suddenly has a “tear” in it! An example of this 
is shown in the following illustration. This is how a sphere is 
described in bézier form. 


The poles on a sphere 
are actually made from 
8 co-incident vertices 


If the individual vertex * 
points are moved 

outward, the surface 
opens or tears 


Note how each point has just one direction handle for 
the single surface patch it controls. This is the main clue 
that a vertex point is not shared by adjacent patches 


Although this can be a useful technique in some projects, you 
usually do not want to open up the surface of an object. The better 
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When working with 
co-incident vertices, 
it is best to select 
them all at once by 
dragging a marquee 
around the dot, then 
dragging the points 
as one. 


That way the surface 


behaves with 
predicable 
smoothness 
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technique is to first drag a selection marquee around the blue dot 
representing the co-incident points. That selects all the points at 
once, then you can drag them as one and retain their co-incident 
relationship. 


Once a single co-incident point is moved, it is hard to return it to 
its previous position with the other points, so you will want to be 
sure of this step if you choose to do it. Of course, the Undo 
command is available for inadvertent vertex moves, if used 
immediately afterward. 


Spline mesh options 


Sometimes, you may need to perform delicate adjustments on an 
object’s surface. If you zoom in using the magnify tool, you may 
find that the surface representation is too coarse. The detail with 
which a bézier object is displayed on the screen can be adjusted 
through the Spline Mesh Options command in the Options menu. 


Options 
Fit to View 


Trigngie Mesh Grapity 
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Spline Mesh 
Detail Options 


Examples of: 
Low 

Medium 
High 
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This command opens a dialog box in which you can designate 
the bézier spline mesh detail. There are three choices: Low, 
Medium, and High. Just like the Triangulate Mesh Options dialog. 
Again, the significance of this feature is explained in Chapter 5: 
Applying Textures. 


Spline Mesh Options 


Display Detail 
Ouigh @Medium CLow 


(CJ Two Sided Mesh 


The display detail defaults to medium. This is the setting every 
time the 3d Sculpt window is opened for editing an object. Choosing 
either of the other settings and clicking on the OK button causes the 
window to re-draw at the desired detail level. This feature does not 
affect how the object is returned to the model when the session is 
ended, but it can help your work go easier while in the 3d Sculpt 
modeler. 


The above illustration shows the difference between display 
detail levels. With cylinders, it is obvious. Other objects may not 
show a noticeable difference between low and medium. 


CAVEATS 


The 3d Sculpter modeling extension is unique among the various 
modelers included with Vision 3d. It takes existing objects, often 
constructed with other modelers, and modifies their surface 
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geometry. It does not appreciably add to the data required to 
describe an object, just changes it. 


Therefore the usual warnings about being frugal with the 
number of polygons that may be generated do not directly apply in 
this case. However, there are some areas you may want to watch. 


* Editing primitives in 3d Sculpter changes these objects from a 
true primitive to a bézier description of that object’s geometry. 
Thus, a sphere in bézier form does take a bit more memory and 
does render a little slower. You should be aware of this. 


¢ Adding a point to a bézier surface patch subdivides the surface 
patch. This takes some additional memory to store the object 
when returned to the model. While adding one point is not 
significant, it does add up. You should avoid indiscriminately 
adding more points than you need. The goal is always to 
describe any object as efficiently as possible, whatever its 
geometry. 


Extrude 


The Extrude modeling extension is provided to construct 3-D 
objects using 2-D templates as the front and back faces, with a 
smoothed, triangulated mesh polygonal surface between them. It 
accepts any 2-D object, either bézier or polygonal as the template. 
Multiple objects can be extruded at one time. An example of using 
this feature would be extruding a set of 2-D text-shaped objects 
created by the Text tool all at one time to make a 3-D word. 


Multiple objects can be grouped or ungrouped. However, the 
resulting extrusions will be grouped as a single entity. While these 
may be ungrouped afterward, this is not recommended, since the 
modeler link will be broken by the ungrouping. If you wish to 
manipulate extruded objects separately, it is better to extrude them 
separately. 


When this extension is present in the StrataVision 3d Extensions 
folder, an Extrude command appears in the Modeling menu. The 
above button also appears on the Button bar. 
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DESCRIPTION 


Extrusion is the process of “pushing” an object through a mold 
or template to define a surface along its longitudinal (depth) axis. In 
Vision 3d, a 2-D polygon is used as the template. You can then 
specify how far you want to push the template through space to 
create the geometry for a 3-D object. 


The Extrude extension also allows you to specify a profile for the 
sides of an extruded object. The chosen profile is concatenated into 
the resulting extruded object to make a single polygonal entity. 
Using this feature, you can achieve simple straight extrusions, 
rounding or beveling of object edges, or radiusing to achieve 
complex geometry effects. 


NOTE: The Extrude extension smoothes the extruded surface as part 
of its operation. The breaking angle is fixed at 30°. If needed, you may 
re-calculate the smoothing with the Smooth modeling extension. The 
Smooth modeler allows you to set a higher or lower breaking angle. 


Several profiles are built into the Extrude extension. 
Additionally, you can create and import your own custom profiles. 
The making of custom profiles is discussed later in this topic. 


How To USE 


Because the Extrude modeler is an extension to the core 
StrataVision 3d application, the command that calls an extrude 
operation is found in the last section of the Modeling menu under 
the Swept Surfaces sub-menu. 


MODELING OBJECTS 


—> 


The extrude path for an object is 
determined by the orientation of 
the active view. 


Extrusion occurs along a straight path in the same direction as 
the active view’s relative Z axis. Because of this feature, it is possible 
to extrude an object at an angle other than perpendicular to the 2-D 


polygon. 


Extrusion 


Extrusion Profile Depth: in 
| | 
Profile Width: in 
Ci Create two-sided objects [2] 
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When the Extrude command is called, a separate dialog box 
opens. The left side of the dialog contains controls for graphically 
adjusting the extrude parameters. The right side shows the selected 
2-D object to be used as the extrusion template and its orientation to 
the extrude path. 


Two numeric fields are present on this dialog for setting the 
extrusion depth and profile width. These are linked to the graphic 
controls for those same parameters, allowing you to make an 
adjustment using either method and obtain immediate feedback 
from the other control. 


Extruding... 


==) [ Stop | 


When you are satisfied with the parameters in the dialog box, 
click on the “OK” button to execute an extrude operation. A dialog 
appears to inform on the progress of the extrude. Provision is made 
to terminate the process at any time. Clicking on the “Stop” button in 
the progress dialog returns to the model, not the Extrude modeler. 


Only 2-D objects can be extruded. If the Extrude command is not 
active, a selected object does not qualify for extrusion. If multiple 
objects are selected and only one of the objects cannot be extruded, 
the command is likewise disabled. 


More than one 2-D object may be selected and extruded together. 
A grouped set of 2-D objects can also be extruded. The resulting 
extrusion will be grouped as a single unit. They retain their separate 
identity within the grouping and can be ungrouped for access to the 
individual 3-D objects. However, ungrouping a set of objects that 
have been extruded together breaks that group’s connection to the 
Extrude modeler as its “native” modeler. In such situations, it is 
better to extrude each object separately then group them afterward. 
This maintains the modeler identity for the objects in case you need 
to re-extrude the objects later. 


You can re-extrude an object by either double-clicking on it or 
selecting it, then choosing the Re-extrude command from the 
Modeling menu. Re-extrusion can be done from any view without 
altering the original extrude operation’s direction. 
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REFRACTIVE TEXTURES ON EXTRUDED OBJECTS 


If you are planning to apply a texture with transparency and 
refraction on an extruded object, you will want to also give it correct 
optical properties. 


[ ] Create two-sided objects 


You have the option of making the polygons created with the 
Extrude modeler either single-sided or double-sided. This is set by 
checking a field in the lower right corner of the Extrude dialog box. 
Single-sided polygons are only visible to the rendering algorithms 
from one side; double-sided are visible from either side. The effect 
of this difference is that objects made of single-side polygons 
appear solid when using a transparent texture. Objects with 
double-sided polygons appear hollow. 


Thus, if there is an index of refraction in the texture definition, it 
will render differently depending on the types of polygons used. Of 
course, refraction only appears in Raytraced images. 


USING PROFILES 


The straight profile is the default profile. It is used for extrusions 
with straight sides. The width of this profile has no effect on the 
extrusion, since the extrusion produces only straight geometry. Thus, 
the width controls are disabled when this profile is chosen. 
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Make the profile 
document this size. 


The profile geometry 
must be filled with 
black 


The profile area must 
be continuous from 
the right edge of the 
document. 


3.126 


When other profiles are used for an extrude operation, the 
geometry and width of that profile becomes a component of the 
resulting extrusion. During an extrusion, profiles are added to the 
outside extents of the original 2-D template. 


MaKkING CUSTOM PROFILES 


You can define profiles of almost any geometric complexity. The 
profile must be a 1-bit (B/W) PICT image of the dimensions 
indicated in the following illustration. 

It is recommended that you use a drawing program that saves a 
PICT file for creating profiles. As the profile’s width is adjusted in 
the Extrude dialog box, a draw-type profile maintains resolution 
better. A paint-type PICT will also work, just not quite a well. 


155 
pixels 


77 pixels | 


Note that the area inside the profile itself must be completely 
black all the way to the right edge of the document. This is 
important. Otherwise the extrude operation will give unexpected 
results. 


CAVEATS 


* As will any modeling operation, the economical use of polygons 
is preferred. Profiles that generate excessive polygons should be 
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avoided whenever possible. Those with curved surfaces are 
especially prone to this problem; often adding as many as 10,000 
polygons to a model with one extruded object. 


* If you expect to see the inside surface of an extruded object, 
because it has a transparent texture, the viewing position will be 
inside the object, or the extrude template is hollow, you must use 
double-sided polygons. Otherwise, the inside surface will not be 
visible to the renderer(s). 


* You can re-extrude an object as long as it is identified internally 
as an extruded object. Ungrouping an extruded object 
permanently removes that identification. Grouping with other 
objects will not remove the connection, but the object is not 
separately available unless ungrouped again. 


* If the 2-D object being extruded is a bézier object, it will be 
converted to a polygonal representation as part of the extrusion. 
By definition, the edges of bézier objects are very smooth, 
especially on curves. The smoothness of the conversion from 
bézier to polygonal depends on the apparent size of the object in 
the view. To make the profile edge of the extruded object 
smoother, simply make it appear bigger in the view. 


Since this issue comes up most often with text-shaped bézier 
objects, this feature is presented under the Text tool discussion 
earlier in this chapter. However, it applies to any bézier object 
being extruded. 


Do not confuse apparent size with actual size. You do not need 
to scale up the object; all that is needed is to zoom in on the 
object(s) before extruding. This mechanism allows you to control 
the amount of polygons generated in the extrusion process. The 
larger the object appears in the view, the finer the conversion 
and the more polygons generated. 


Obviously, if the extruded object(s) is the focus of the project you 
will want to invest extra polygons into their creation. If other 
objects have more visibility and the extruded object(s) has a 
background role, you will want to moderate the amount of 
polygons generated by making the 2-D bézier template smaller 
before extruding. 


Facet 


The Facet modeler is an extension provided to break objects 
down into individual polygons. This extension works with any type 
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of object — primitive, polygonal mesh, or bézier spline mesh — and 
any number of objects at one time. The more objects faceted at one 
time, however, the more memory required to perform the 
triangulation and vertex point calculations. 


~ 
A 
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When present in the StrataVision 3d Extensions folder, a Facet 
command to use this extension appears in the Modeling menu in the 
Resurfacing sub-menu. 


Additionally, the above button appears on the Button bar. 
How To USE 


This modeling extension does not have any type of interface or 
settings that must be made in connection with its operation. To facet 
an object, simply select it and choose the Facet command (or click on 
its button on the Button bar). Depending on the type of object and its 
complexity, a faceting operation can be instantaneous or take several 
minutes. 


the Fetet modeler has @etountered one 
OF Mare objects coated Bey 
ciilonsittt. Ga ahead and facet tient 


| Comrel | 


If the object chosen to be faceted was created with another 
modeler, an alert appears notifying you that a link exists and will be 
broken if you continue. You are given the option to cancel or 
continue the faceting operation. If you cancel, the object is 
untouched. 


Faceting the selected data... 


a [ Stop | 
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If you choose to continue, a progress bar appears to keep you 
informed of the time required. If there is not enough memory 
available to complete the operation, an alert appears to that effect 
and the object(s) is left untouched. 


Could not complete your 
request because there is not 


enough memory. 


Sometimes the out of memory message can appear even after 
the operation appears to have gone quite far along the progress bar. 
If more than one object is being faceted at a time, you may be 
successful by doing them one at a time. If there is still not enough 
memory, then you must either reduce the amount of memory being 
taken by your model or increase the RAM partition allocated to 
Vision 3d. 


The Undo command is available to revert to the original object, if 
used immediately after a faceting operation. 


NOTE: /f the object being faceted has a single-sided surface, such as 
primitives do by default, the polygons that result are automatically 
changed to be double-sided. This is done so that you will be able to 
see the inner surfaces, if you choose to remove part of the surface and 
expose the inside. 


CONTROLLING FACETING DENSITY 


Some objects give you a measure of control over how finely the 
surface will be faceted. As mentioned at the beginning of this topic, 
the Facet extension sees objects as one of three basic types: Polygonal 
mesh, Bézier spline, and Primitives. 


If the object being faceted is a polygonal mesh, there is no control 
over how fine the faceting occurs. It will simply use the existing 
polygons that make up the mesh surface. 

If the object is a bézier construct, the faceting varies with how 
large the object appears in the view. The larger its apparent size, the 
finer the faceting, and the more polygons generated. This behavior is 
identical to the bézier to polygon conversion process that occurs 
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when a 2-D object is extruded, lathed or swept, only this is applied to 
3-D objects. 


If the object is a primitive, the apparent size is also used for 
faceting density. However, there is also an override feature available 
through the Edit Primitive command in the Modeling menu. For 
primitive objects, a field is provided in that command’s dialog where 
you can set the surface order detail of the objects and override the 
automatic setting. This command is fully discussed later in this 
chapter. 


Edit Primitive 


Sb peu ype! Seere 


Normally, primitives are drawn in the model views using an 
auto-surface order mechanism for quicker re-draws of the screen; 
because the smaller an object appears in the view, the less surface 
detail needs to be generated to represent it. Of course, these 
primitive appear fully formed when rendered, unless you use the 
Edit Primitive dialog to force a lower surface detail level. 


Standard 
“Auto” Hor 
Setting —/ |! 


6 setting 


You can also use this option to control the faceting density of a 
primitive by first making the setting you want in the Edit Primitive 
dialog box, then using the Facet extension to turn the primitive into a 
bunch of polygons. This is the same mechanism presented in the 3d 
Sculpter modeler. 


HANDLING FACETED OBJECTS 


When an object has been faceted, its surface becomes a collection 
of ungrouped polygons, each with their own vertices and 
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individually selectable. The object is returned to the model with all 
the individual polygons selected. 


=a Untitled-2 (2/2) 
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You do not have to wait for all of the handles to draw on all the 
polygons; it is an interruptible event. You can move on to the next 
phase of modeling. Clicking anywhere away from the object 
unselects all the individual polygons and the object looks very much 
the same as it did before. 


It is not the same, however. Because the polygons are now 
separate, there is no smoothing information connected with the 


3.137 


3.132 


surface. Even a sphere will render as a collection of flat polygons 
after faceting. 


Why use faceting? 


Sometimes, your purpose for faceting an object is to dissect it or 
remove certain portions of the surface then work with the remainder. 
Another reason would be to allow the application of a different 
texture to each polygon or small groups of polygons. Yet another 
reason would be to re-smooth it with different parameters. This is 
especially useful with lathed, extruded, or swept objects. The options 
available for re-smoothing a faceted object are discussed in the 
Smooth modeling extension topic, next in this chapter. 


GROUPING POLYGONS 


Vision 3d supports multiple levels of grouping. For example, if 
you draw a rectangular object using the cube primitive (without the 
Shift key so you can distort the object to a specific proportion). You 
then want to wrap this object with a package design so that it looks 
like a standard “tuck box.” Vision 3d does not have a mapping style 
that automatically wraps the package design as you wish, but this 
can be easily accomplished another way. 


By faceting the rectangular object, you can access the individual 
sides of the “box.” With properly prepared textures — containing the 
appropriate section of the package design as a color map — you can 
apply them to the various sides. 


Once the textures are applied, you can group the polygons for 
the box together. The group acts as a single object, just like it would 
before faceting, but now with the textures as part of the surface 
description. You could then duplicate the box and turn one of the 
boxes around to see the back side and further group the two objects 
so they stay together when you move them into the rest of the 
scene you would set up. 


As you can see from this example, you can have multiple levels 
of grouping, with grouped polygons inside of grouped objects, 
inside an even larger group. 


Smooth 


The Smooth modeler is an extension provided to re-calculate the 
surfaces of polygonal objects after they are drawn or constructed in 
the model. This extension works with both 2-D or 3-D objects. While 
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you can smooth multiple objects at one time, the resulting smoothed 
objects return as a single, un-groupable entity. If you want to have 
access to the individual objects after smoothing, you should perform 
this operation on them one at a time. 


When present in the StrataVision 3d Extensions folder, a Smooth 
command to use this extension appears under the Modeling menu in 
the Resurfacing sub-menu. Additionally, the above button appears 
on the Button bar. 


WHEN TO USE 


Use the Smooth extension whenever you want to recalculate the 
surface of a polygonal object so that it will render with a smooth 
surface. 


Smoothing is the process of taking a group of selected and 
contiguous polygons purging redundant co-incident vertices (if 
necessary) and replacing them by creating a triangulated polygonal 
mesh, attaching normals to the vertex points in the process. Vertex 
normals are required for the renders in Vision 3d to produce a 
smooth surface in the image. 


The concept of smoothing a surface was also presented as part of 
the general discussion on polygonal objects at the beginning of this 
chapter. You should read it to better understand what the smoothing 
process entails. 


How To USE 


Some objects can be smoothed directly. Others must be faceted 
before this modeler can be used. Generally, all polygonal objects can 
be smoothed without having to go through the Facet modeler first. 
Obviously, primitives and bézier objects do not need to be smoothed 
since they are already that way. However, there may be occasions 
when it will be necessary to use this extension on those object types. 
If you want to use the Smooth modeler on primitives and bézier 
objects, they must be faceted, i.e. — converted to polygonal form and 
broken down into the individual polygons that describe their 
geometry. 


To smooth polygonal objects, use the following steps: 


3.133 


3.134 


1. 


Select the polygons to be smoothed. Only selected polygons are 
smoothed. If an object has been faceted prior to using the 
Smooth extension, you must make sure all the polygons from the 
original object are selected that you wish to be included in this 
smoothing operation. Sometimes, it is most convenient to simply 
group the individual polygons immediately after they are 
faceted so you wont lose any of them. In other situations where 
you need to perform “surgery” on the object to remove or delete 
portions of it, you may still want to group the remaining 
polygons after the dissecting is complete. 
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Open the Smooth modeler. This may be done by clicking on 
the Smooth button on the Button bar or using the Smooth 
command in the Modeling menu. 


Smooth Modeler 


{] Two-sided polygons Breaking angle: 


{ Cancel | {ox } 


The Smooth dialog box appears. This dialog allows you to set 
two parameters that affect how the smoothing operation is 
performed: 


A) Two-sided Polygons. This checkbox enables the generation 
of two-sided polygons. When disabled, one-sided polygons 
are created instead. Two-sided polygons can be seen from 
both sides when rendered. That implies that single-sided 
polygons are visible from only one side, which is true. While 
one-sided polygons do take a bit less memory, their 
significance is that they offer specific optical properties with 
transparent textures. Please refer to Chapter 5: Applying 
Textures for further explanation of this feature. 


B) Breaking angle. This field sets the maximum angle between 
adjacent polygons in a surface that will be smoothed. If the 
angle of incidence is greater, the surface will appear 
creased at their junction. The range of this field is from 0° 
to 180°. Generally the higher the value, the smoother an 
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object appears. Lower values result in a more angular 
appearance of the surface. 


The effects of 
changing the 
breaking angle on 


identical objects 7 
Default 30° setting 

when extruded ——___ 

Higher 89° setting 

from Smooth exten. CY 


Changing the breaking angle affects the surface appearance 
ONLY, through manipulating the normals attached to that 
surface. This is not the same as the geometry. Depending on 
other factors in an object’s construction, it can have a smooth 
surface, but still show a visibly-faceted profile or edge. 


4. Click on the OK button. A progress bar appears to provide 
feedback during the smoothing process. The process can take a 
few seconds or several minutes, depending on the number and 
type of polygons being smoothed. 


Upon completion, the smoothed polygons are returned to the 
model as a single entity or object. When viewed in wireframe, the 
smoothed surface is characterized by a distinctly triangulated 
appearance. 


The lowest level renderer that will render objects with smooth 
surfaces is Gouraud. With Smooth Shading enabled in the Rendering 
Effects Dialog, polygonal objects that have been smoothed render 
with a smooth surface. 


LIMITATIONS 


The Smooth extension is a tool that can perform many useful 
functions. It cannot do everything, however, and sometimes it makes 
assumptions that don’t agree with what you might want. There are 
two areas where this modeler may need special attention to create 
the desired result. 
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Handling un-smoothable polygons 


If the Smooth modeler finds polygons among those selected that 
cannot be smoothed, an alert appears to inform you of the presence 
of these polygons. Typically, there are two reasons a polygon cannot 
be smoothed: 1) it has a hole in it or 2) it has more than one concave 
vertex point in its geometry. The alert will tell you which of these 
situations exist in the object you are attempting to smooth. If both 
conditions are present, the alert indicates the first one found. 


Some of the selected objects could not be 
smoothed because some objects had 
holes. 


Un-smoothable polygons are not included in the mesh grouping 
that comes back from the Smooth modeler. You are then free to work 
with the un-smoothable polygons further. These types of polygons 
can occur either as part of an object’s construction or among those 
created with the Facet extension. The types of polygons that cannot 
be smoothed are explained at the beginning of this chapter. 


NOTE: The 3d Sculpter modeling extension uses a different triangulation 
algorithm than the Smooth extension. You may find opening the object 
in 3d Sculpt will successfully triangulate the problem polygons where 
Smooth cannot. If needed, you can then use the Smooth modeler further 
to a different breaking angle (from the 30° default used by the other 
modelers). 


Flipping faces 


When re-calculating a polygonal object’s surface that is made of 
single-sided polygons, it is sometimes possible for the Smooth 
modeler to point some or all of the surface in the wrong direction. 


Your first clue that this might be the case is that the lighting 
seems to be coming from the wrong direction. Additionally, in quick 
shaded display (and when rendering), some of the surface appears to 
be missing. 
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A cat, imported as a 
DXF file, smoothed 
with a 60° breaking 
angle and single- 
sided polygons —_____ 


Note how the 
light appears to 
be coming from 
bottom right 


/ 


The object displays 
backwards and 
renders with parts 
missing 


Using Edit Primitive See how the 
command, the faces light now comes 
on the polygonal tog from the upper 
surface were flipped —_ *> left quadrant 


/ 


The object now 
displays correctly 
and renders with all 
of its surface visible 


This is most often seen on complex objects that come from other 
software, usually through the DXF import extension. This may also 
happen when converting bézier object s into smoothed polygonal 
objects. 


Edit Primitive 


Object type: Polygon Mesh 


(J Two-sided mesh &] Smooth surface 
Nl Flip mesh faces 


3.137 


3.138 


The solution is quite simple. All you need to do is select the 
object and choose the Edit Primitive command and click on the “Flip 
mesh faces” checkbox. Upon clicking the OK button, the faces of the 
single-sided polygons are flipped 180° to face EXACTLY the other 
direction. 


Of course, you can also choose to make the surface double-sided 
in this same dialog. If you do not plan to apply a transparent texture 
to the object, this is an equally valid option, because then it won’t 
matter which way the polygons face, since they are double-sided. 


Lathe 


The Lathe modeler is an extension provided to allow revolving 
2-D objects through space to create 3-D objects. The resulting object 
is constructed of polygonal mesh, with smoothed surfaces. 


If desired, multiple objects can be selected and lathed at one 
time. However, only 2-D objects — polygonal or bézier — can be 
used as a lathe template. If the template is of bézier type, it is 
converted to a polygon as part of the lathe operation. 


When present in the StrataVision 3d Extensions folder, a Lathe 
command to use this extension appears under the Modeling menu, 
in the Swept Surfaces sub-menu. Additionally, the above button 
appears on the Button bar. 


NOTE: The Lathe extension smoothes the lathed surface as part of its 
operation. The breaking angle is fixed at 30°. If needed, you may re- 
calculate the smoothing with the Smooth modeling extension. The 
Smooth modeler allows you to set a higher or lower breaking angle. 


DESCRIPTION 


Lathing creates symmetrical, 3-D objects by revolving 2-D 
templates or profiles around a designated axis. Lathing is a surfacing 
operation; creating the surface geometry as it revolves the 2-D profile 
through space. 


The active view 
determines lathe 
direction: 


Two identical circles 
were lathed 90° from 
the Front and Back 
views. The lathe axis 
was set to the left 
side of the objects. 


Rendered images, 
from Isometric view 
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Only 2-D objects can be lathed. If the Lathe command is not 
active, the selected object cannot be lathed. The object may be an 
open 2-D line or a closed object. If it is a closed object, its interior can 
be either empty or filled. 
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Lathing is a view-relative operation. That is, the active view 
determines the 2-D object’s orientation in the Lathe dialog. The lathe 
direction is ALWAYS clockwise around the axis. For full 360° lathes, 
this may not be significant. But for partial lathes, it may be a factor in 
choosing the appropriate active view from which to lathe, so that the 
selected object will be constructed in the desired direction and 
orientation. 


While multiple objects can be lathed at one time, there are 
several considerations when choosing to do that: 

1. There is one lathe axis. Multiple objects will all be lathed or 
revolved around a common axis. 

2. The result is returned as a single grouped entity. Attempting to 
ungroup the entity to gain access to individual items breaks their 
link with the Lathe modeler. 

3. Ungrouping will not break down simultaneously lathed 
objects as expected. The original 2-D template(s) will be in one 
sub group, along with their mirrored “back faces,” and each 
revolved surface will be in another. In a complicated project, this 
can cause some handling difficulties, especially if you want to 
apply different textures to the objects, faces included. You will 
have to ungroup several levels, then select all the elements for 
each object and group them back together. 

Given this behavior, it is recommended that you lathe each object 
separately. 


How To USE THE LATHE EXTENSION 


¢ Draw or import a 2-D template in any view. 
¢ Select the 2-D template (or multiple 2-D objects, if required) 
* Choose the Lathe command from the Modeling menu. 


The Lathe dialog window contains all the required controls for 
setting the lathe parameters, i.e. — lathe axis, degrees of rotation, 
angle of tilt (or skew) for the lathe axis, and the number of segments. 

The right side of the dialog presents the lathe parameters. The 
left side displays the object to be lathed, along with a control to 
position the lathe axis. 
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Lathe 
Lathe Degrees: [ze0.0 ]° 
Lathe Segments: 
& Create two-sided objects 
Lathe axis 


The lathe operation’s axes is initially determined by the 
orientation of the active view. It will be the same as the view’s X, Y and 
Z axes at the time the extension is called. 


Z axis 


Active 
Window 
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Once in the Lathe dialog, you can further adjust the axis control 
on the X and/or Y axes. This is accomplished by clicking on the axis 
control and dragging it within the display area of the dialog. 

A“Flip Axis” button is also provided to rotate the lathe axis 90° 
from its current setting. Each time the button is clicked, the axis 
rotates 90° counter-clockwise in the display area. 


Occasionally, you may need to move the lathe axis farther from 
the object than the display area allows. To accommodate this 
requirement, the object may be scaled smaller in the display area, 
thus allowing a greater range of distance for the lathe axis control to 
travel. Each click of the scale button reduces by 50% or enlarges by 
200%. However, an object cannot be enlarged greater than its actual 
size. 


Note that this scale change is relative to the lathe axis within the 
Lathe dialog only. It does not affect the actual size of the lathed 
object when returned to the model. 


Degrees of rotation 


This control allows you to graphically define how much of a full 
circle (360°) is to be lathed. By moving the Rotation Circle control, 
the degree of rotation value is changed to the arc defined. 


Lathe Degrees: . 


An editable numeric field is also provided to enter the lathe 
degrees directly. 
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Angle 


The lathe axis control can be skewed from straight vertical or 
horizontal. In effect, you can tilt the rotation of the template. This can 
produce some very useful results. 


Number of segments 


The number of segments may be specified. Note that the number 
of segments is generated within the degrees of rotation. For example, 
if 15 segments are specified for a 360° lathe, a segment will be 
generated every 24°. If the lathe amount is only 120°, segments are 
generated every 8°. 


The minimum number of segments allowed is one per 90° of 
lathe. For best results, it is recommended that the minimum number 
of segments be set to generate a segment every 30°. This also 
corresponds to the breaking angle used by the Lathe modeler. If 
segments on a lathed object are greater than 30°, the surface will not 
appear smooth when rendered. 


Because the lathe operation produces a triangulated mesh 
surface, increasing the number of the segments, i.e. — making the 
facets finer, is not necessary to create a smoother surface on rendered 
objects. 
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...Note how the 
surfaces of the 
rendered goblets are 
equally smooth. 


Refractive textures on lathed objects 


If you are planning to apply a texture with transparency and 
refraction on a lathed object, you will want to also give it correct 
optical properties. 


[] Create two-sided objects 


You have the option of making the polygons created with the 
Lathe modeler either single-sided or double-sided. This is set by a 
checkbox in the lower right corner of the Lathe dialog box. Single- 
side polygons are only visible to the rendering algorithms from one 
side; double-sided are visible from either side. The effect is that 
objects made of single-sided polygons appear solid when using a 
transparent texture. Objects with double-sided polygons appear 
hollow. 
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Thus, if there is an index of refraction in the texture definition, it 
will render differently depending on the types of polygons used. Of 
course, refraction is only available in Raytraced images, as discussed 
in Chapter 8: Rendering Images. 


RE-LATHE OPTION 


Vision 3d identifies each object’s native modeler in the event that 
you wish to modify an object later. Through this link, you are able to 
simply double-click on a lathed object to bring up the Lathe dialog 
with that object’s current parameters. You can also re-lathe an object 
by selecting it and using the Modify /Re-lathe command from the 
Modeling menu. 


The link can be broken by using the Ungroup command or by 
using another modeler, such as the Facet or Smooth extensions, to 
change the object in other ways. Using a different modeler then links 
the object to that extension as its native modeler. 


CAVEATS 


¢ Lathing with an excessive number of segments is not necessary 
for surface smoothness. You should use the lowest number of 
segments that can adequately describe the surface. 


* If you expect to see the inside of a lathed object, either because it 
is not a closed object or the viewing position is inside the object, 
you must use double-sided polygons. Otherwise, the inner 
surface will not be visible to the renderer(s). 


Skin/Unskin 


The Skin and Unskin modelers are two separate extensions, but 
discussed together, since they are so closely related. The Skin 
modeler is provided to loft a surface over two or more “ribs.” The 
resulting object is called a FlexObject™. The Unskin modeler is 
provided to remove the skin of a FlexObject so you can gain access to 
the ribs again for further editing. The Unskin command works only 
on previously-skinned FlexObjects. 

The Skin modeler works with any type of object as ribs — 2-D 
primitive, 2-D polygonal, or 2-D bézier — and any number of objects 
at one time, as long as they are 2-D objects. However, the ribs are 
automatically converted to bézier upon skinning, since the surface 
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created is bézier. Sometimes, the conversion can cause a change of 
rib geometry. It is strongly recommended that you use bézier tools 
in the construction of the ribs, or convert any polygonal ribs to bézier 
with the 2d Sculpter modeler before skinning. That way, you can be 
guaranteed of geometry integrity during the skinning process. 


NOTE: The Skin modeler must work with actual 2-D objects. Instances 
of shapes cannot be skinned. If you do find an instance has been used 
for an intended rib, you can simply ungroup it to make it a regular 2-D 
object and break its link to the shape. The handling of shapes is 
discussed in Chapter 4: Using Shapes. 


The number of ribs required depends on the extent of the object 
and the geometry you wish to construct. As usual, the more ribs 
used and the more complex the surface, the more data generated in 
the skinning process and the more memory required to store and 
render the object. 


When present in the StrataVision 3d Extensions folder, Skin and 
Unskin commands appear on the Modeling menu, in the Skinning 
sub-menu. Additionally, the above buttons appear on the Button bar. 


DESCRIPTION 


The Skin modeler is a powerful extension that adds a versatile 
type of object to Vision’s modeling repertoire. 


FlexObjects™ are constructed 
by skinning 2-D ribs 
positioned as needed to 
achieve the 

desired contours. 


In this illustration, ribs 
are superimposed 

to show how they easily 
create complex, organic, and 
asymmetrical geometry. 
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FlexObjects are created using a three-step process: 1) position 
the 2-D “ribs” as needed to define an object’s contours and cross 
section, 2) link the ribs together in the desired sequence (using the 
Link tool on the Tool palette), then 3) construct a bézier surface over 
those ribs with the Skin modeler. 


Ribs are simply 2-D objects of any desired geometry. The ribs 
may be of different form and may be scaled larger or smaller to 
describe a desired contour. They do not have to contain the same 
number of edges or vertices. One rib can be a rectangle and another 
rib a circle... Vision’s Skin modeler will automatically resolve the 
differences in the number of vertices or sides to the ribs. For an in- 
depth discussion of vertices, polygons, and bézier splines, please 
refer to the beginning of this chapter. 

There is no limit to the number of ribs that can be used to define 
an object’s geometry, depending on the available memory. However, 
the sequence in which the ribs are linked also determines the final 3- 
D geometry or shape. 


Example of how 
a FlexObject’s 
geometry may be 
changed with the 
linking sequence. 


Object #1 was linked 
in a normal sequence 
...bottom, center, top 


3 
Object #2.was linked = 
in a “folded” sequence f 4 
...bottom, top, center 


Additionally, FlexObjects are animate-able in ways that can take 
advantage of their unique construction. If any or all of the ribs ina 
FlexObject are given time-dependent actions prior to skinning — i.e., 
movement, scale changes, rotation — the resulting FlexObject’s 
surface follows the prescribed animation sequence. 
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Illustration of 
animated FlexObject 


By giving the ribs 
motion BEFORE 
skinning, this object 
can be made to “flex” 
or change shape 
during an animation. 
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Each rib can be given independent motion; hence, the name, 
“FlexObject.” 


UsiNG THE SKIN MODELER 


As indicated, the sequence in which the ribs of a FlexObject are 
linked determines the skinning sequence and resulting geometry. 
Additionally, before performing the actual skinning process, you 
must select all the ribs to be included in the constructed object. If a 
rib has been linked previously, but is subsequently not selected for 
skinning, it will be ignored at construction time. In such a case, you 
must unskin the FlexObject, re-select all the ribs, and skin it again to 
fix the skinning error. 


Upon initiation of the skinning operation, a dialog box appears 
in which you set the parameters for skinning. 


Skin Modeler 


Skin Surface Order[_ Auto | (determines number of facets) 


{] Two-sided object 


There are two settings to make in this dialog box. The Two-sided 
surface checkbox allows you to designate whether the object will 
have a single- or double-sided bézier surface. Single-sided objects 
are only visible to the rendering algorithms from one side; double- 
sided objects are visible from either side. 


The Skin Surface Order field allows you to control how finely the 
surface is represented by polygons in the modeling window and 
when rendered. Skin objects are bézier in construction, and as such 
will always render with a smooth surface. But there may be a 


FlexObjects with 
surface openings 
that allow you to see 
the inside can ONLY 
be con-structed with 
two-sided surfaces. 


...Otherwise, the 
single-sided object 
disappears when 
viewed or rendered 
from its back side or 
inside. 
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situation when you want a more faceted appearance to the surface. 
The lower the value in this field, the coarser the faceting level. 
Normally, this is left on the “automatic” setting so its representation 
can be as fine as required, either in the modeling windows or 
rendered images. 


Transparent and refractive objects are usually made of single- 
sided surfaces so they will appear solid and refract light coming 
through them. Objects made of double-sided surfaces appear as a 
hollow or empty shell when rendered with a transparent texture 
applied, but they cannot appear refractive (even if the texture 
specifies it). Refraction is a rendering option available with the 
raytracing algorithm. 


~<a g 


NOTE: /f either end cap of a FlexObject is hollow or unfilled, or if 
any of its ribs are not closed — i.e., the beginning and ending 
points of the object do not meet, the Skin modeler forces the 
object to be built with a two-sided surface...there is no option. 
Open ends or open sides allow you to see inside the FlexObject. 
Thus, open objects must always be two-sided for their insides to 
be visible when rendered. 


ADJUSTING A FLEXOBJECT SURFACE AFTER SKINNING 


You can adjust an existing FlexObject’s skinning parameters 
without having to unskin and re-skin the object again. This is 


3.149 


accomplished by choosing the Edit Primitive command while the 
object is selected. A dialog box appears that is similar to the Skin 
Modeler’s original dialog box when the object was constructed. 


Edit Primitive i 


Object type: FlexObject™ 


Skin Surface Order[_ Auto | (determines number of facets) 


(J Two-sided object OO Flip skin 


One of the options available in the Edit Primitive dialog that is 
not in the Skin modeler’s dialog is to flip the faces of the skin object. 
This is provided for those rare times when the Skin modeler may 
create the surface of a FlexObject with its normals pointing the 
wrong direction. 


The most obvious indicator that a FlexObject’s surface is facing 
the wrong direction is that the lighting appears to be coming from 
the wrong direction. Its geometry also appears inconsistent, as 
shown in the following illustration. Of course, this would only be 
apparent if the surface is single-sided. With a double-sided surface, 
the normals face both directions and will always appear correct. 


The top FlexObject 

has it surface normals 
pointing the wrong 
direction 


Back face 
(should be hidden) 


Front face 
(disappeared because 
it’s facing the wrong 
direction) 


If a skin object appears 
to be “inside out,” use 
the “Flip Skin” check- 
box in the Edit 
Primitive command's 
dialog box 
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Changing the fields in the Edit Primitive dialog box, then 
clicking on the OK button causes the FlexObject’s surface to be 
recalculated. Depending on the direction of the surface normals, its 
appearance could change radically. 


UsING THE UNSKIN MODELER 


While the Edit Primitive command allows you to perform minor 
adjustments on the surface of a FlexObject, there may be occasions 
when you wish to alter the object in more fundamental ways. 
Reverting to the original ribs from a constructed FlexObject is a 
straight forward process. Simply select the FlexObject in question, 
then choose the Unskin command from the Modeling menu. 
Alternately, you can click on the Unskin button found on the Button 
bar to initiate the procedure. 


The ribs are restored in their exact state at the time the 
FlexObject was constructed. This also includes any animation event 
markers defined for the ribs. You may further edit the exposed ribs 
at this point — for geometry, position, scale, rotation, etc. — then, 
select them again and initiate a skinning operation of the “new” 
FlexObject. 


NOTE: Editing a rib’s form in any of the other modelers (such as 2d 
Sculpter) causes established linking to that rib to be severed. In that 
case, you must re-establish the linking between ribs before skinning. 


CAVEATS 


¢ Avoid over-modeling. As with any object, the memory needed 
and the rendering time is directly related to the complexity of the 
surface created to describe a FlexObject. The number of ribs 
used to define an object also determines how many surface 
patches are created for the FlexObject. In general, it is preferable 
to use as few ribs as required to describe the basic contours of 
the object and rely on the object’s natural smoothing ability to 
achieve the surface appearance desired. 


¢ Ifthe surface of a FlexObject unexpectedly deforms, it is 
probably because the ribs have become mis-aligned. Mis- 
aligned ribs cause the skinned surface to appear “twisted.” Do 
not confuse this type of twisting with the natural flexing of an 
object. This problem causes the surface to break up and its 
shading to become inconsistent. 
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Mis-aligned ribs 
can cause the Skin 
modeler to twist the 
surface during con- 
struction. This is 
fixed by aligning 
the beginning 
vertex point on 
each rib. 
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Fortunately, the beginning vertex point on existing ribs can be 
changed and the problem easily fixed through the “2d Sculpter’ 
modeling extension. Changing the location of the beginning 
vertex points is discussed in the documentation for that 
extension. 


y 


Normal Twisted 


All polygons have a beginning and ending vertex point. Usually, 
you do not care where these points are on a polygon. But with 
FlexObjects, it can become important, as shown in the above 
illustration. The two objects here were made from the same ribs, 
except that the one on the right was purposely mis-aligned prior 
to skinning. 

Twisting can happen for a couple of reasons: 


1) If a rib is rotated too far in relation to those next to it, the 
resulting surface “twists” because the corresponding vertices are 
too far away and the angles are too extreme to shade correctly. 


2) It is also possible to assemble a set of ribs for a FlexObject that 
are mis-aligned during creation through the use of different tools 
—ie., using the rectangle tool for some ribs, then making other 
ribs with the regular polygon tool where the beginning vertex 
point may be positioned in a different location on the rib. 


Whenever possible, it is preferable to use ribs with the same 
number of vertex points. Each rib may have a different 
geometry, but the number of vertex points can often be the same. 
If so, the result is a more efficient construction of the FlexObject. 
While the Skin modeler does not require the number of vertices 
to be the same on each rib, when they are it performs its 
calculations much faster and the resulting FlexObject takes less 
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memory. When the vertex points on all ribs are exactly the same 
number, the Skin modeler can use the standard smoothing 
construction that produces a simpler surface. If differences are 
detected, another type of algorithm must be used, which takes 
longer to construct and requires more memory to support. 


* Ifyou are planning to apply a texture with transparency and 
refraction to a FlexObject, you will want to also give it correct 
optical properties. That means making the object with a single- 
sided surface so it appears solid and can properly refract light 
rays reflected from objects behind it. 


Sweep 


The Sweep modeling extension performs a combination of 
operations on a selected object to produce complex geometric 
shapes. This extension works with only one 2-D object or 2-D Group 
at a time. 


When present in the StrataVision 3d Extensions folder, a Sweep 
command to use this extension appears on the Modeling menu, in 
the Swept Surfaces sub-menu. Additionally, the above button 
appears on the Button bar. 


DESCRIPTION 


Through a combination of both lathe and extrude 
transformations, this modeler uses a 2-D object as a template and 
revolves it around a dynamic axis, i.e. — the axis can be moved 
between segments or steps. This is done through parameters set in 
the Sweep dialog box. 


Sweep objects are constructed as polygonal mesh . Only 2-D 
objects can be swept, but they may be either polygonal or bézier in 
nature. If the Sweep command is dimmed when the Modeling menu 
is pulled down, or the Sweep button is grayed out, the selected 
object cannot be swept. 
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Additionally, the object may be an open or a closed object. If 
closed, it can be either a hollow or filled object. Hollow templates 
sweep as hollow 3-D objects, without solid end caps; filled polygons 
have end caps which give the appearance of a solid object. 


Example of 
sweeping frame 
and filled 2-D 
circles 


Filled (surface) circle 
produces a solid 3-D 
Sweep object 


Frame (empty) circle 
produces a hollow 
3-D Sweep object 


Multiple objects may be selected and swept as one entity; they 
are swept around a common axis. The result is returned to the 
model as a group of 3-D objects. The group may be ungrouped to 
access the individual objects, if needed. However, this will 
permanently remove the connection to the Sweep modeler for 
possible future re-sweeping. You may also find they do not ungroup 
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as expected. Generally, it is recommended that objects should be 
swept individually then assembled together. 


IMPORTANT: The sweep direction is ALWAYS clockwise around the 
axis. This may be a factor in choosing the active view from which to 
initiate a Sweep operation. 


How To USE 


To call the Sweep modeler: 


¢ Draw or import a 2-D template in any view. Make a point of 
knowing the actual size of the object. This may be important as 
you set the amount of axis offset and scale changes between 
steps. 


* Select the 2-D object. 


* Choose the Sweep command. This can be done from the Swept 
Surfaces sub-menu in the Modeling menu or by clicking on the 
Sweep button on the Button bar. 


The Sweep dialog box appears. The left side of the dialog 
presents the sweep parameters. The right side displays the object to 
be swept, along with a control to position the sweep axis. 


= Sweep = 


rac 


Step Transformation 


Move inches: 


Horizontal Yertical Outward 


Scale Factor: 


Horizontal Yertical Outward 


Rotate Degrees: i 


Number of steps: 


a TDD 


Sweeping an objects requires that you first set how a specific 
segment or step will be constructed, then set how many steps or 
repetitions the sweep process generates. The degrees of rotation 
field applies only to individual steps, not the total amount rotation 
for the finished object. This is an important distinction! 


Sweep axis 


The Sweep operation’s axes are initially set the same as those of 
the active view at the time the extension is called. 


Active 
Window 


Once in the Sweep dialog, you can further adjust the axis control 
on the X and/or Y axes, but not the Z axis. This is accomplished in 
two ways: 

* By clicking on the axis control and dragging it within the 
display area of the dialog. 
* By clicking on the “Flip Axis” button. 

The axis control can be dragged side-to-side or top-to bottom by 
clicking and dragging anywhere along its length. This is the means 
of positioning the axis relative to the template being swept. 
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A “Flip Axis” button is provided to rotate the sweep axis 90° 
from its current setting. Each time the button is clicked, the axis 
rotates 90° in the display area. 


Occasionally, you may also need to move the sweep axis farther 
from the object than the dialog’s display area allows. ‘To 
accommodate this requirement, the object may be scaled smaller in 
the display area; allowing a greater range of distance for the sweep 
axis control. Each click on one of the scale buttons reduces by 50% or 
enlarges by 200%. An object cannot be enlarged greater than its 
actual size, however. 


Note that this scale change does not affect the actual scale of the 
completed sweep object when returned to the model. 


Step Transformations 


Each step in the sweep object is specified in this portion of the 
Sweep dialog box. You have the option to dynamically shift the axis 
and alter the size for each segment, as indicated in these fields. 
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Sweep 


ra 


Step Transformation 


Move inches: 


Horizontal Vertical Outward 


Scale Factor: 


Horizontal Yertical Outward 


Rotate Degrees: ° 


Number of steps: 


The units of measure for this dialog are the same as those 
specified for the active model through the Set rulers command. 


¢ For the Move fields: a zero value in any of these three fields 
means the sweep axis remains stationary in that direction. 
Entering a value causes rotations to be compounded based on 
the position of the sweep axis during the previous rotation 
instead of the starting point. 


Thus, if a value of 0.03 is entered in the Vertical Move field, the 
sweep axis is shifted .03 units upward (positive numbers move 
up, negative values move down) AFTER the first step, then 
another .03 units upward following the second step, then 
another .03 units after the third step, etc. 


¢ For the Size fields: a value of one (meaning 100% of previous 
step) in a field keeps the size of the segment the same size in that 
direction throughout the sweep operation. A value greater than 
one (1.000) progressively enlarges the object for each step; a 
value less than one reduces the object for each step. 


Thus, if a value of 1.030 is entered in all the Size fields, the size of 
the original circle is enlarged 103% AFTER the first step, then 
another 103% following the second step, then another 103% after 
the third step, etc. 


The result of the values in the following illustration will be an 
outward spiral from the beginning sweep axis, as in the nautilus 
shell shown. 
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This sweep object started as a 2-D circle with no surface. The 
sweep operation produced a hollow object. A procedural wood 
(solid texture) was applied and rendered using the Phong algorithm. 


Number of steps 


This field determines the number of times the Step 
Transformations parameters are repeated on the sweep template. To 
determine the total degrees of rotation for the entire object, you must 
multiply the rotation setting of each step by the number of steps. 


It’s important to realize that the multiplication of these two fields 
determines the overall length of the finished sweep object. Once the 
Step Transformations are established for a sweep operation, to make 
the sweep object longer or shorter, you need only increase or 
decrease the number of steps to be repeated. 


For best results, you should keep the rotation for each step just 
under 30°. Remember, 30° is the default breaking angle used by the 
Extrude, Lathe, and Sweep modelers. Because the Sweep modeler 
produces a smoothed surface of triangulated polygonal mesh, it is 
not necessary to use an excessive number of small steps to obtain a 
smooth surface. The surface will render as a smooth surface 
regardless of the fineness of the polygons, as long as the angle 
between steps is less than 30°. 


3.7159 


3.160 


REFRACTIVE TEXTURES ON SWEEP OBJECTS 


If you are planning to apply a texture with transparency and 
refraction on a sweep object, you will want to also give it correct 
optical properties. 


[ ] Create two-sided objects 


You have the option of making polygons created with the Sweep 
modeler either single-sided or double-sided. This is set by checking 
a field in the lower left corner of the Sweep dialog box. Single-sided 
polygons are only visible to the rendering algorithms from one side; 
double-sided are visible from either side. 


Transparent objects made of single-sided polygons refract light 
coming through them as if the object were solid. Objects with 
double-sided polygons appear hollow. ..as if it is just a shell. 


Refraction is a rendering effect available only in raytraced 
images. 


RE-SWEEP OPTION 


Adjusting a sweep object is as simple as double-clicking on the 
object to re-sweep. Re-sweeping allows you to adjust the sweep 
settings and try again. This may be done as many times as needed to 
achieve the desired results. 


Vision 3d identifies each object’s native modeler in the event that 
you wish to modify an object later. Through this link, you are able to 
bring up the Sweep dialog with an object’s current parameters at any 
time and from any view. You do not have to be in the same view as 
the original sweep. 


You can also re-sweep an object by first selecting it then choosing 
the Modify /Re-sweep command from the Modeling menu. 


The link can be broken by using the Ungroup command or by 
using another modeler, such as the 3d Sculpter, Smooth, or Facet 
extensions, to modify the object in other ways. Using a different 
modeler then links the sweep object to that extension as its modeler. 
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CAVEATS 


* Sweeping an excessive number of segments is not necessary for 
surface smoothness. You should use the lowest number of steps 
that can adequately describe the surface. 


* If you expect to see the inside surface of a swept object, either 
because it is hollow or the viewing position is inside the object, 
you must use double-sided polygons. Otherwise, the inside 
surface will not be visible to the renderer(s). 


Commands and controls used in modeling operations 


The following commands are considered pertinent to the 
modeling operations of Vision 3d. A detailed explanation is included 
with each command or control item listing. 


Keyboard equivalents are shown on those commands that have 
been given one in the standard configuration. You may change or 
add a Command key shortcut to any item in any menu or sub-menu 
through the Customize Menus command. This feature is explained 
in chapter 1. 


Actual Size command (Windows menu) 


Use this command to reset all views within the active window to 
display the actual size of objects in the model. This means all 
magnify or scale changes previously applied to the window 
(actually, views within the window) are removed. 

Windows | 
Radar 
Open Window, 
Lape (Praia 


Palettes 


Act sai Size View 
Fet Peres fo All = 
Fit Pieers fo feteciion #- 
foal ice 


Oleg pets 
heer Care 
Camera Windus F 

5 shoe Window ! 


elntitied-t 
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It also means that the view set center for that window is moved 
to 0, 0, 0 in the model space and that the perspective setting is set to 
Orthographic so that the rulers can be made available to the view(s), 
if they are enabled. 


Depending on the current position and magnification of the 
active window, use of this command can radically shift the position 
of the view set and change the way objects are displayed in the 
view(s). 

It is useful for “starting over” when you aren’t sure where you 
are in the model space and at what scale the views are presenting the 
objects you've inserted or drawn. 


It’s also useful for viewing objects at their actual size...hence, the 
command’s name. Note that the rulers also correspond to real world 
scale — i.e., one inch on the rulers is actually one inch after using this 
command. Of course, this is all based on your monitor actually 
showing 72 dots per inch on the screen. If it is of a higher or lower 
resolution, the size displayed will not be exactly actual size. 


Align command (Modeling menu) 


The Align command allows selected objects to be aligned on the 
horizontal, vertical, or depth axis, either separately or any 
combination of the three. Align is available when two or more 
objects are selected. The alignment references in the dialog box (left, 
center, top, front, etc.) are relative to the active view. 


The Align command is useful to line up objects exactly. 
Horizontal alignment can be by the left or right sides of the objects, 
or by their centers. The vertical alignment can be by the tops, 
bottoms or centers of objects. And depth alignments are by front, 
back or object centers. 
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Choosing Align in the Options menu causes a dialog to appear. 
The dialog allows you to specify which combination of alignments 
you want to effect. 


Align Objects 


— Horizontal Vertical Depth 
@ No Change ® No Change @® No Change 
© Left © Top © Front 
© Center © Center © Center 
3 Right © Bottom © Back 


Cenc) (eT 


The dialog settings default to “No Change” on each axis when 
first open. 


If none of the selected objects is locked, the location of the 
outermost object on each axis determines the boundary for the edge 
alignment point. Objects are moved to the point of alignment on 
each axis chosen. 


If one of the selected objects is locked, the alignment occurs to 
that object. 


If more than one selected object is locked, the command uses the 
outermost extents of the locked objects as the alignment bounds. 


Clicking on the OK button or pushing the Return key executes 
the alignments on the axes specified in the dialog. 


Camera windows (Windows menu) 


The Camera Windows command displays a list of the Camera 
objects inserted into the model. A camera window is available for 
each camera object present in the model. 


This command provides access to camera objects by name 
through a sub-menu. If no camera object has been inserted in the 
active model, the Camera Windows command is dimmed. Selecting 
one of the camera objects in the sub-menu opens the camera window 
for that object or makes it the active window, if already open. You 
may also open a camera window by double-clicking on the camera 
object directly in the active view of a modeling window. 
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Camera windows are a special type of window. Each one 
contains a view of the model from the position of a camera object 
inserted in the model. It is not attached to any view set, as are the 
views in modeling windows. Camera objects (and their windows) 
are free to move anywhere and have any orientation in the model. 


Camera objects are inserted using the Camera Object tool on the 
Tool palette. One or more camera objects may be inserted in a model, 
each with their own camera window. Only one view is displayed in a 
camera window, from the orientation of the camera object attached 
to that window. 


Duplicate command (Edit menu, #D) 


The Duplicate command creates a copy of the selection, offset by 
some distance in 3-D space. Duplicate allows for specifying the 
distance and direction between duplicated objects. 


To use this feature, select an object or group of objects and 
duplicate it. The newly duplicated objects appear slightly above 
and to the right of the original in the active view. Drag the 
duplicate to the desired position relative to the original using any 
view necessary. Then select duplicate again. Vision 3d will offset 
the second duplicate from its predecessor exactly as the first was 
offset from the original. 


All properties of the original object(s) are copied in the 
duplicates, including geometry, textures, animation path, shapes 
hierarchy, etc. 


Edit Primitive command (Modeling menu, #B) 


The Edit Primitive command displays a dialog to allow fine- 
tuning of object parameters. The dialog’s fields change depending on 
the type of object selected. 


Edit Primitive is available when an object is selected. Multiple 
objects may be selected for adjustment at one time, but if they are 
different types of objects, the command is dimmed. Similarly, if an 
object is selected for which there are no adjustable parameters, the 
command may still be available, but the dialog does not provide any 
fields for object alteration. 


Here is a sample of 
the many different 
variations of the Edit 
Primitive dialog. 


MODELING OBJECTS 


= Edit Primitive == 


Object type: 2d Group 


& Filled interior 


Corner radius height |B) 


Object type: Sphere 


Sphere/Ellipsoid Order[_ Auto | (determines number of facets) 


= Edit Primitive = 


Object type: Rounded Cube 


&J Solid refracting cube 


= Edit Primitive = == 


Object type: FlexObject™ 


Skin Surface Order[_ Auto } 


{] Two-sided object OOFlip skin 


(determines number of facets) 


Different object types have different parameters that appear in 
this dialog. They control the object’s representation in the modeling 
windows and the way they render in scenes. Through this 
mechanism, each object, light source, or camera object may be 
customized to behave as needed in various situations. This 
command, with its various dialogs, can be a very powerful 
instrument in the modeling process. 


Group command (Modeling menu, #G) 


The Group command combines two or more selected objects into 
one element that acts as a single object. This command is available 
when two or more individual objects are selected. The button shown 
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in the following illustration also appears on the Button bar to execute 
this command. 


Any combination of objects and/or light sources can be grouped 
together. The same basic operations can be performed on a group 
that apply to a single item. Aselected group is contained within one 
set of selection handles. A single bounding box appears whenever 
the group is moved, rotated or scaled. A group can contain other 
groups, i.e. — two or more groups can be grouped together. 


Individual objects within a group cannot be accessed. However, 
shapes that are part of a group may still be accessed in their own 
workspaces using the shape-editing commands. Changes made to a 
shape in its workspace will appear in any instances of the shape, 
even if it is inside of a group at the model level. 


Of course, if there’s a Group command, there must be an 
Ungroup command. It is discussed later in this section of the chapter. 


Hide Selected command (Selection sub-menu, #3) 


The Hide Selected command allows you to hide objects in the 
model work space. This feature is useful when trying to edit 
obscured interior or hidden objects. Or when rendering two versions 
of a model, with and without certain objects. 


This command can also be used on light source icons and camera 
objects. Even though they are not actual objects, they respond to the 
Hide Selected command as if they were. However, Global lights (on 
the Lighting palette) cannot be hidden. 


If a selected object is an instance of a shape, only the instance is 
hidden. Other instances are still visible. The shape itself is still 
accessible for editing in its own workspace. The Hide Shape 
command in the Shapes menu allows you to hide all instances of a 
shape, but only works with named shapes. 


Lock command (Modeling menu) 


The Lock command anchors the position, orientation, size, and 
applied textures of a selected object or group. This command is 
available whenever one or more unlocked object is selected. 
Additionally, the button shown in the following illustration allows 
you to execute this command from the Button bar. 


MODELING OBJECTS 


Use this command to prevent accidental changes to an object. 
Any object, including cameras, shapes or light sources can be locked. 
When an object is locked, its selection handles change appearance to 
provide visual feedback. 


Attempting to manipulate a locked object will cause the cursor 


to change to a stop sign shape when positioned over a handle and 
provoke the System beep. 


While a locked object’s texture cannot be changed, the texture 
definition itself may be edited using the texture-editing commands 
found in the Textures menu and on the Textures palette. 


Note that locked shape instances cannot be manipulated directly. 
However, the shape itself may still be accessed using the shape- 
editing commands. 


Mouse Filter command (Selection sub-menu) 


In the course of editing models, you may come upon a situation 
where objects are inaccessible, either because they are inside another 
object or behind an object in the active view. It may be important to 
select the object for purposes of moving, rotating, scaling, or 
applying a texture. 


Can't Undo 


Cut 38H 


Copy #C 
Paste #U 
Delete 


Selection Select All 
Select None 
Duplicate Select Next 


Replicate... 38Ri 
Mouse Filter... 
Modify Image > 
Dither Image Show All 
Make Optimal Palette| Hide Selected 


Hide Rulers #, 
Set Rulers... 


Show Clipboard 


Customize Menus... 
Preferences... 
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To better deal with the three-dimensional world of your model, 


Vision 3d provides a collection of selection commands and selection 
masks to determine how and which objects to select. These 
commands are found in the Selection sub-menu (in the Edit menu). 


There are three ways you can select hard-to-reach objects with 


conventional techniques. They are: 


Move to another view. If the object is behind another object, you 
can sometimes use another view that provides better access to 
the object. 


Drag a selection marquee around the desired object. If you can 
encompass the desired object without also fully encompassing 
the object in front, only the object behind or inside will be 
selected. If other objects are also selected, you can use the Shift 
key to un-select those objects while still retaining the selection on 
the desired object. 


Temporarily hide the objects that are in the way. After 
completing the work you wanted to perform on the hard to 
reach object, un-hide the other objects. 


Often, a little inventiveness can accomplish what you need. 


Additionally, you can use two other ways provided in the Mouse 
Filter command to facilitate specific selection attempts: 


Use the “Select Next” command. Vision 3d interrogates the 
point where the mouse was clicked to determine if any objects 
are behind the selected object along the depth axis. If a selectable 
object exists, the selection transfers or shifts to that object. If no 
object is found, the selection remains with the first object. Each 
time this command is called, the process is repeated. The 
selection rotates through the qualifying objects in sequence, 
repeating the cycle from first to last as often as the Select Next 
command is called. 


Change the selection filters. By setting the selection parameters 
to select objects only when the mouse is clicked on a vertex, you 
can select the desired object through the surface of another object 
in front of it. The Mouse Filter command is provided to set the 
cursor’s selection behavior. 


The Mouse Filter command displays a dialog with various 
options for selecting objects. These are check box items that may 
be enabled or disabled as needed to select surfaces only, vertexes 
only, or edges only. Or you may use any combination of the 
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three. The check boxes defining the selection parameters in the 
dialog are retained between sessions or until changed. 


Allow mouse selection by: 


Ee] Vertex 


>] Edge 


Based on these mouse filter settings, each time the selection 
cursor is clicked in the active view, Vision 3d interrogates the 
point of selection to see if it matches any of the enabled mouse 
filters. If one or more of the options qualifies, the object is 
selected. If no match is made, no selection event occurs. 


NOTE: /f you turn off ALL three selection filters in this dialog, clicking 
on an object will never select it, since no condition exists to match 
the settings. There is no situation that recommends turning off all 
three filters. However, if that circumstance occurs, you can still 


select objects by dragging a selection marquee around them. 


Modify command (Modeling menu) 


The Modify command allows more extensive modifications to 
objects than the Edit Primitive command. The Modify command is 
available when an object is selected. However, its response to a call 
depends on the type of object selected and whether a “native” 
modeler is present for that object. 


If the selected object is a primitive drawn by one of the tools on 
the tool palette, modify will bring up the extension editor that lets 
you alter primitive objects, if available. If an object has been drawn 
with a different modeler (usually present as an extension) or has 
been converted to a different class of object, then calling the Modify 
command automatically brings up the modeler that last edited that 
object. 


If a modeler cannot be identified for a selected object, the 
Modify command will open the Edit Primitive dialog box instead. 


As noted in the various discussion on modeling extensions, you 
can manually select an appropriate modeling extension at any time 
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to modify an object, which then becomes the native modeler for that 
object and will be automatically accessed through the Modify 
command in the future. 


Object Origin point 


This is not acommand in a menu, but rather a feature of the 
handles and object manipulation mechanisms that become available 
when an object is selected. 


Each object has an object origin point. The object origin point for 
an object becomes visible when it is selected. This point appears as a 
small round dot. It is discussed here because it is so closely related to 
modeling tasks and techniques. 
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Normally, the origin point is located in the geometric center of 
an object. However, it may be shifted in relation to the object, but 
ONLY IF the Show Animation Paths command is disabled in the 
Animation menu. 


While the default location of the origin points in objects created 
by Vision 3d is at the geometric center, objects imported from other 
applications may not locate their centers in the same manner. These 
can be adjusted, if necessary — the Re-Center command in the 
Modeling menu being the easiest method. 
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The position of the object origin point determines how a selected 
object responds to certain operations using the object manipulation 
tools: 

¢ Itsets the axis for object rotation. 

¢ Itis where a child object is linked to its parent. 

* It locates the object on its animation path. 


MovVING THE OBJECT ORIGIN POINT 


To move the origin point, but leave the object stationary: 


1. Select the pointer tool. While any of the three object 
manipulation tools can select objects, only the Object Move tool 
(a.k.a Pointer tool) can move origin points. 


2. Position the cursor over the object origin point. 


3. Hold down the Command key. Without the Command key, 
dragging the origin point also moves the object (even with the 
Show Animation Paths command off). 


4, Drag it to the new position. The origin point will move, but the 
object will stay where it is positioned. 


Just as the object itself can be moved any direction in three- 
dimensional space, an origin point can be relocated in any direction, 
on any axis, and at any distance from the object’s geometric center. 
Note also that an origin point can only be moved horizontally or 
vertically in the plane of a particular view. To move an origin point 
on the depth axis, drag it in a view of the object perpendicular to the 
current view. 


Modifier keys that apply to positioning object origin points: 
A. Shift key — Constrains the cursor to drag an origin point 


horizontally or vertically only. Unconstrained, the cursor can 
move diagonally as it drags. 


B. Command key — Moves the origin point without moving the 
object. Without the Command key, the object moves with the 
origin point. 


New Camera (Windows menu) 


The New Camera command inserts a camera object in the model. 


While modeling windows allow you to work and view the 
model from the perimeter, camera objects allow you to open a 
window to view the model from any position inside the model. 
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To add a camera object to a model, just chose this command. A 
camera object is inserted into the model space at the same position as 
the active view, facing away from the view (toward the model) in 
which it was placed. 


There is no limit to the number of camera objects that may be 
inserted. Once inserted, these objects can be positioned anywhere in 
3-D space and independently pointed in the direction desired. Once 
positioned in the model, you may open a camera window connected 
to a camera object’s “viewfinder.” This can be done by either double- 
clicking on the camera object, or by choosing it by name from the 
Camera Objects sub-menu in the Window menu. Camera windows 
are also discussed in Chapter 1: General Operation. 


Note that while camera objects are visible in modeling views, 
they do not appear in renderings. You do not have to worry about a 
camera object “spoiling” a rendering by being seen. 


The camera object icon has distinguishing features that help 
orient it in the model. Specifically, the icon has a definite front with a 
lens that must be pointing at the objects you wish to see in the 
camera window. 
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Icons representing camera objects may be moved, rotated and 
scaled just like any other object in the model. When a camera object 
icon is moved or rotated, a line appears as part of the bounding box. 
This indicates the direction the selected camera object is pointing. It 
is provided as an aid to aiming the camera in the modeling views. 
Scaling a camera object’s icon larger or smaller does not change the 
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camera window’s scale or perspective. The size of the icon is 
adjustable strictly as a convenience for handling the object in the 
model. 


Adjusting a camera object's parameters 


Once inserted, a camera object has several parameters that 
control the way it operates in a model. These can be altered through 
the Edit Primitive command in the Modeling menu. 


= = Edit Prinitive 
Object type: Camera {Cancel} (ox i 
Camera name: [(Camera#t—“(‘ ‘COé;O!WWOWOWWWOOC*@S 
Focal length: [75 in Scale: [1.0 (| 
H v 2 
View from: |-2.0 2.2 32.8 
View towards: [-3.0 [2.4 | [51.9 


CO Constrain camera view roll 


As indicated, the Edit Primitive dialog is different for each object 
type. The Edit Primitive dialog box contains the following 
parameters for a camera object: 


¢ Camera name. When a camera object is inserted in a model, it is 
given a default name, which you may use or change to suit your 
purposes. If the name is changed, the new name also appears in 
the Camera Windows sub-menu in the Windows menu. 


¢ Focal length. This field contains the distance at which the 
camera object is focused. You may adjust the focal length of a 
camera object using this field or interactively in its camera 
window using the focal length slider. The focal length 
determines the amount of perspective apparent in the camera 
window. A high value here translates into a telephoto /low 
perspective view of the model in the camera window. 
Conversely, a low value results in a wide angle and strong 
perspective. 


* Scale. This field sets the internal scale of the camera object 
compared to other objects in the model. The scale is expressed in 
the same units chosen in the Set Rulers command. The smaller 
the scale, the more dramatic the perspective and the less likely 
the camera object will clip polygons as it moves through the 
model in an animation. 
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Too small a scale can make objects appear extremely large and 
distorted in perspective, much like a small insect would see the 
human-sized world. Conversely, too large a camera scale can 
diminish perspective, especially as the camera becomes larger 
than the objects it is viewing, much like a human looking at 
miniature items in a doll house. 


Again, the size of the camera object icon in the modeling 
windows has no effect on this field or the focal length of the 
view from its window. 


View from. This field indicates the camera object’s position in 
the model. The values displayed on the three axes represent its 
location in absolute model coordinates. Adjusting these values 
moves the object to that location in the model, just as the 
Transform command can do. 


View towards. This field indicates a coordinate in the 3-D model 
space at which the camera is to point. The values are expressed 
in absolute model coordinates. Adjusting these values can turn 
the camera to point at the location specified. 


While this field identifies a specific point on which the camera 
object is to be focused, it does not create a depth of field effect. 
Vision’s snapshot camera always has infinite depth of field. 


NOTE: Another mechanism — the Point At animation extension 
— is also provided to facilitate pointing a camera object at an 
object. It may be used to have a camera object follow another 
object in an animation or just point at a stationary object in a still 
model. The Point At command is found in the Animation menu. 


Constrain camera view roll. This last item in the dialog is a 
check box that enables a steadying constraint on the view in the 
camera window, much like some consumer video cameras have 
a “SteadyCam” feature to help keep the moving images from the 
camera more stable and smooth in their movement. In this case, 
the steadying feature prevents the view from rolling onto its side 
as the camera object is moved at oblique angles through the 
model. 
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Relative axes for the Y axis 
camera object 


With this feature turned on, the camera icon may be rotated 
(around the object’s relative Z axis) at any angle, but “up” in the 
camera’s view — in its window — will always be aligned on the 
model’s absolute Y axis. Rotation around the X and Y axes is not 
constrained in the view by this checkbox. Of course, the camera 
can still be moved and rotated anywhere you wish. 


If your model is set up with a different Y axis (relative to the 
objects), you may wish to disable this feature so you can 
manually align the camera’s view on the same relative axes as 
the objects. 


Adjusting a camera object's frame size 


The Scale field in a camera object’s Edit Primitive dialog box is 
discussed briefly in the description of the dialog. This refers to 
changing the “internal” size of a camera object as a way to adjust 
perspective and alter object-clipping behavior. This is a further 
explanation of that feature. 


— = Edit Primitive == 
Object type: Camera (Cancel } 
Camera name: |Camera *1 
Focal length: [o.75 2) Jin Scale: 
H v 
View from: |-2.0 2.2 
View towards: |-3.0 [2.4 ] 


& Constrain camera view roll 
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Note that this feature is meant to be used only in situations 
needing unusual perspectives or close-up camera positions. While 
most situations would not require changing a camera object’s logical 
size, there are some that would benefit by a smaller camera object: 


1. Animations in which a camera object “flies through” a scene. 
The smaller a camera’s logical size, the less likely it will clip 
through the surface of objects as it passes. If it does, the clipping 
can usually be made to occur outside the view. 


2. Extreme close-ups and extreme perspectives. The smaller the 
camera object, the closer you can get to an object before surface 
clipping occurs, thereby allowing you to obtain more extreme 
perspectives. 


Because changing a camera object’s size radically alters the way 
that camera handles perspective in a scene, the control to do this is 
available ONLY through the Edit Primitive dialog. It is meant to be a 
specific, conscious change of camera scale, not an accidental 
modification that suddenly gives different results than you normally 
expect. 


As indicated earlier in this chapter, scaling a camera object’s 
“physical” size by manipulating its icon in a modeling window has 
no effect on that camera’s logical size. Scaling a camera object’s 
logical size, however, in effect changes the camera’s film size. 


For example, in the real world a 35mm camera uses a 50mm lens 
as its “normal” focal length; a medium format camera (with a 2.25” 
by 2.25” film frame) uses a 75mm lens for normal. Large format 
cameras (4” by 5” film frame) require all the way up to 180mm to 
produce a normal perspective. Smaller camera formats, like Kodak’s 
110 and 126 cameras, use lens in the 25mm to 40mm range for 
normal perspective. This correlation between the film size and shift 
ina lens’ focal length is the same thing that happens when changing 
Vision’s logical camera size. 

Correlation of values in the Scale field in the Edit Primitive 
dialog for a Camera Object to the real world is as follows: 
¢ Ifa model is built to actual size, then the default scale (which is 

essentially a 35mm film frame) produces the same perspective as 

a similar real object viewed through a real 35mm camera would. 
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If the model is built at one-half scale, then you must reduce the 
Scale and Focal Length fields (in the Edit Primitive dialog) for 
the camera object by one-half to maintain the same perspective 
relationship. If the model is built at one-tenth scale, then the 
scale and focal length of the camera must be reduced to one- 
tenth of the default, etc., etc. 


Changing perspective by adjusting a camera object’s “logical” size: 


Edit Primitive a Edit Primitive a 
Ob pect type: Camera | Cances | [ ce OB pect type: Camera | Cancer | a | 
Comera name: |Cemere oF | Camera nome: [Comers ot | 
Fecollength; [@7e50475 — |r wo Fecollength: [@ 7050475 — |r ow 
" ¥ 2 " v 2 

Wiew from: |-0,14200186 | \es7Tsiee | [s2.e5es9e82 | Wiew trom: |-0,14260186 | le s7siasee | |sz.e5es9e62 | 

Wee towards; [-0.14205020 | [esseesziz | [siese7sses | Wee towards: [-0,14205028 | |esesesziz | |31.95873985 | 
CO) Consteess comers view roll ~) Constress comero view roll 


— SS Camera #1 


CE SS Camera #1 


This illustration shows the perspective | Reducing the camera object's logical 
with a standard-sized camera object size by one-half has the effect of 
using a normal (50mm) focal length. doubling its focal length. 


Conversely, to increase perspective, you must reduce the scale 
and focal length fields by a greater amount than the model’s 
scale. To reduce apparent perspective, increase the scale and 
focal length settings. 


In Vision 3d, changing the logical size of a camera object without 


changing the focal length by a corresponding amount can produce 
some interesting results. It is usually a good idea to change the 
camera size and focal length by the same factor. This initially keeps 


the 


perspective in the camera window the same as before. Then you 
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can adjust the focal length with the focal length control in the camera 
window for the desired effects. 


It’s all in the Camera! —_— 


Same object used in jw& 
the previous example 
appears here as a 
rendered image 


...Before rendering, 
the half-size camera 
object was moved 
closer and its focal 
length adjusted for the 
desired effect. 


Note how the letter 
appears deeper and 
the 3-D perspective is 
more pronounced, even 
though no dimensional 
changes were made to 
the object. 


This feature will be more understandable with some 
experimentation. Try this with simple models first, before applying 
the technique to complex projects. You should be careful to write 
down the original scale and focal length values before changing the 
camera size. That way, if you get lost (because the results are not as 
expected), you can just re-enter those values to return to a known 
scale and try again. 


Opening the camera window (revisited) 


Obviously, the purpose of a camera object is to look at the model 
through its viewfinder. The window for a camera object can be 
opened in two ways: 


1. Double click on the camera object 


2. Select the desired camera object by name from a Camera 
Objects sub-menu in the Windows menu 
Each camera has one window available to it, which is used to 
display a view of the model from the position of the camera. If the 
window for a specific camera is already open when an attempt is 
made to open it, that window is brought forward and becomes the 
active window in the model. 


Modifier keys that apply to scaling camera objects: 


A. Shift key — Constrains the Scale tool to change the size of a 
camera object’s icon with the proper dimensions on all axes. 
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Without the Shift key, the icons for camera objects can be 
distorted. 

Option key — Scales an object from its center, instead of the 
corner. 


Re-center command (Modeling menu) 


Use this command to position an object’s origin point(s) back at 


its geometric center. Re-centering the origin point is useful anytime it 
has been moved and you wish to reset it for further manipulation. 
This can occur for a number of reasons: 


1. 


After linking two objects, where you want the child-object to 
rotate about its own geometric center rather than the parent’s. 


After manually moving the origin point for some operation. 
This is often done for special rotation needs. 

After you scale an object with the origin point outside the 
object. If the origin point is outside the object when scaled, it 
does not move proportionally to the scale, as it does when 
inside the object. 

When you adjust an object’s position relative to its animation 
path. The origin point is that part of an object that actually 
follows an animation path...bringing the object along with it. 


The Re-Center command is available whenever a selection exists. 


If more than one object or group is selected, each origin point for 
each entity is returned to their respective geometric centers. 


Replicate command (Edit menu, #R) 


The Replicate command creates multiple copies of a selected 


object or group of objects, modifying position, orientation and size 
with each iteration. Vision 3d displays a dialog box allowing 
numeric entry for each replication parameter. The values are in the 
same units defined in the Set Rulers command. 


Replicate Objects 


-— Parameters 
(inches) H v 2 
Offset: (0.50 0.50 0.00 
Scale: /1.5 1.5 1.5 
Rotate (7): {0 15 o 


Repetitions: |4 | Cancel | ( OK | 
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The fields perform the following functions: 


* Offset. These fields allow specifying the offset distances along 
one or more of the three axes for each successive copy. For your 
convenience, these values are always relative to the active view. 


* Scale. These fields allow specifying how much larger or smaller 
each copy should be relative to its predecessor. A value of two 
would double the size of the object(s) with each repetition. A 
value of one, which is the default value, would make all copies 
the same size as the original. A value of 0.5 would halve the size 
with each repetition. 


* Rotate. Specifies the amount (in degrees) on all three axes by 
which each repetition should be rotated from its predecessor. 


* Repetitions. This field specifies how many times the Replicate 
command should copy the object(s) and apply the 
transformations specified. 


Select All command (Selection sub-menu, 3A) 


The Select All command selects all visible objects and light 
sources in the current work space. Select All is available when a 
model is active and there is at least one object in the model. The 
command affects only the active document. 


Selected objects can be identified by selection handles 
surrounding them. Selected objects are affected by subsequent 
actions or commands. Un-selected objects are generally unaffected 
by commands. 


Hidden objects or Shapes in the model space are not selected. 


Holding down the Shift key while clicking on objects adds to or 
removes from the group of selected objects. In this manner, a selected 
object may be de-selected without affecting the selection status of 
other objects. 


Select Next command (Selection sub-menu, #~) 


The Select Next command selects the next object after the one 
currently selected while in the active view. Select Next allows access 
to objects that may be inside or behind other objects. 


The selection process is applied at the spot where the cursor 
was clicked to make the selection. Each time Select Next is called, 
Vision 3d looks along the active view’s Z or depth axis to 
determine if any other objects exist. If no object is behind the one 
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selected (at the point of selection), the current object remains 
selected. 


Select None command (Selection sub-menu, #1) 


The Select None command de-selects all currently selected 
objects. The command affects only the active document. Using this 
command is the same as clicking the mouse button while the cursor 
is in the active view, but away from any objects. 


Set Rulers command (Edit menu) 


The measurement system defining the scale of objects, and that 
is displayed in the rulers, is set through this command. Set Ruler is 
available whenever a document is open. The defined unit of measure 
is retained as a default for all future sessions in Vision 3d, or until 
changed by using this command again. 


Set Rulers presents a dialog box to chose from pre-defined units 
of measure or to formulate your own. You may also set the major 
and minor graduations that appear on the rulers. 


Set Rulers 
English Metric DTP 
@® Inches Oo Millimeters oO Pixels 
oO Feet 3) Centimeters oO Points 
oO Yards © Meters oO Picas 
oO Arbitrary |inches = 1.0 


Abbreviation: fin 
Major Subdivisions: Minor Subdivisions: | 


Snap To Grid 
Ez x:| 0.1] ¥:| ot] 2. 0.1] 


(ance) (Coe) 


The Set Rulers command also includes a check box to enable a 3- 
D grid in the model space. You may set the detent spacing for the 
grid independently for each axis. The units for the grid are the same 
as those chosen for the rulers and scale in the views. The grid is not 
visible when enabled to avoid confusion with objects, but its effects 
are noticeable when dragging the cursor during object drawing 
operations or when adjusting object positions. 
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To enable the grid, turn on the check box. To turn off the grid, 
click on the check box again. The measuring units may be changed as 
often as needed. 


Both the ruler units and the grid settings are global in nature, 
meaning that they are used for all models. The chosen unit is 
retained between sessions. However, models do not save the units in 
which they were constructed. If you change measuring units, then 
open a previous model assembled using another scale. The current 
units and scale choice are adopted immediately by the active model. 


Modifier keys that apply to moving objects with the grid enabled: 


A. Command key — Temporarily disables the grid detents while 
the object is being moved. The key must be held down AFTER 
the move operation is begun to have the modifying effect 
described here. Holding down the Command key BEFORE the 
tool is clicked on the object to begin dragging causes the object 
origin point to remain stationary. 


Show All command (Selection sub-menu, #4) 


The Show All command removes the hidden designation from 
all objects in the active model. When an object or group of objects is 
hidden (using the Hide Selected command), they become invisible to 
the renderers in the modeling views as well as the higher-level 
rendering algorithms. They are also invisible to any selection 
method. 


The only way to gain access to hidden objects is through the use 
of this command. This command has no effect on shapes hidden 
with the Hide Shape command in the Shapes menu. 


Show/Hide Tool Palette (Palettes sub-menu) 


The Show Tool Palette command displays the Tool palette. Show 
Tool Palette is available when the Tool palette is hidden. Hide Tool 
Palette is available when the Tool palette is showing. Choosing the 
Hide Tool Palette command is the same as clicking on the close box 
of the Tool palette or on the show/hide button on the Button bar for 
the Tool palette. 


Vision 3d displays only one Tool palette, even if multiple model 
documents are open. This palette and all the other palettes in 
Vision 3d are always associated only with the active document. 
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The Tool palette’s show /hide status when a new session is 
started is determined by the previous session. If the palette was 
showing when the application was quit the last session, it will be 
showing when a model is opened in the current session. If it was 
hidden at quitting last time, it will be hidden on startup this 
time...the status is retained from session to session. 


Snapshot Windows (Windows menu) 


The Snapshot Windows command displays a sub-menu listing 
all open rendering windows. Snapshot Windows is available when 
one or more rendering windows are open. If no rendering window is 
open, the command is dimmed. 


When a rendering window is the active window, a check mark 
appears in front of the window’s name. Included in the sub-menu 
are two additional window-handling commands specifically for 
rendering windows. These commands bring all rendering windows 
forward (from behind modeling windows, if hidden) so they can be 
seen and closes all open rendering windows. 


Windows 
New Window 
Open Window... 
Save Window... 


Palettes > 
Actual Size View 


Fit Views to All = 
Fit Views to Selection 


Split View 

Display Objects » 
New Camera 

Camera Windows » 


Close All 
Show All 


Snapshot Windows 


¥ Untitled-1 
(Untitled-1) Snapshot-2 
(Untitled-1) Snapshot-3 


If the Close All command is chosen, the rendering windows are 
made the active window one at a time and their saved status 
determined. In this manner, you can choose to discard a rendering or 
save those in progress as suspended renderings for future 
completion. 
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Transform command (Modeling menu, #T) 


The Transform command enables you to use numeric input for 
transformation operations, i.e. moving, rotation, and scaling of 
objects. Transform is available when any object or set of objects is 


selected. 
Transform Objects 
-— Parameters 
Cinches)) H v 2 
Position: [5 5 o 
Scale: [1 1 1 
Rotate (*): [0 45 o 
© Absolute 
@® Relative Ls) 


Calling the Transform command opens a dialog box where the 
transformation values may be entered or edited. Fields in the dialog 
allow the option of specifying relative offset from the selected 
object(s) current position or from the active view on any or all of the 
three axes, or of entering absolute values for a new position, rotation 
or scale based on actual model coordinates. 


Transform Objects 
-— Parameters 
(inches) H v 2 
Position: [5.08353 | [5.6736 | fo 
Size: 1.1652 1.1652 1.1652 
Rotate ("): |0 45 o 
Absolute . . 
© Relative [ Caneel: | {__« _) 


If the Absolute radio button is clicked, the current 
transformation information for the selected object is entered into the 
fields. You can then alter those values to re-position, re-size, and 
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change the rotation as desired. Clicking the “OK” button or pushing 
the Return key accepts the values and performs the transformation. 


Ungroup command (Modeling menu, #U) 


The Ungroup command splits a previously-grouped entity into 
separately selectable elements. Ungrouping allows direct handling 
and editing of objects that were inside a group. This command is 
available when one or more ungroupable objects are selected. 
Additionally, the button shown in the following illustration also 
appears on the Button bar to execute this command. 


Use this command to break down complex groups into their 
individual components. When a group contains other groups, the 
first call of this command ungroups the outermost group only. Each 
call of this command ungroups the next level. Further ungrouping 
can sometimes even allow access to individual polygons. 


Shape instances may be ungrouped at the model level, as well. 
While possible for special situations, it is not usually desirable. If a 
shape instance is ungrouped, its hierarchical connection to the shape 
is severed and it becomes a regular object. Breaking the shape 
connection also loses all the benefits of hierarchical modeling: 1) 
automatic updating of all instances in the model when a shape is 
changed, 2) memory efficiency, 3) carrying texture application at the 
shape level to the instance at the model level. Shape instances are 
edited most efficiently in the original shapes’ work spaces. 


Unlink command (Modeling menu) 


Performs a global severing of any links to a selected object or 
group of objects. The command becomes active when an object with 
an existing link is selected. 


Unlock command (Modeling menu) 


The Unlock command removes the editing constraint on locked 
items. This command is available when one or more unlock-able 
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objects are selected. Additionally, the button shown in the following 
illustration also appears on the Button bar to execute this command. 


- 


An object must be unlocked using the object manipulation tools 
before changes to that object will be allowed. 
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CHAPTER 4: 


Usina SHAPES 


Drawing one object, applying a texture, and rendering an image 
of it is a simple enough task. Even assembling several objects 
together into something actually recognizable probably won’t tax 
your 3-D modeling skills too much. It’s always a good idea to start 
with a modest project — one with which you can enjoy some degree 
of success — then move on to something more ambitious. But how 
about when you want to do something really meaningful? 


Inevitably the time will come when you'll feel you’re ready to 
take on THE PROJECT. You know, that’s the one someone is willing 
to pay you to do, so you want it to be the best 3-D rendering ever 
and win all kinds of awards. It will have lots of objects. ...And lots of 
detail. ... And it must be assembled with a high precision. ...And, of 
course, it must be rendered in high resolution. 


When that day comes, will you know where to begin? Will you 
have the skills to navigate through a project that big? How will you 
keep all the various elements organized? Will you have enough 
capacity to render the final image(s)? 


Fortunately, Vision 3d offers a feature called “Shapes” to help in 
just this type of situation. Shapes allow you to break down big 
models into smaller “bite-sized” chunks. They allow you to work on 
just one component at a time, manipulating it in its own separate 
workspace — with its own set of windows, if necessary — then 
insert it into the model for assembly with other shapes. 


But the use of shapes includes not only the ability to set up 
logical groupings of objects, it also allows you to impose a structure 
to a project. The bigger the project, the more helpful a shapes 
structure or hierarchy can be. 


In addition to making big projects easier to construct, this feature 
also encourages experimentation because changes made to a shape 
can be propagated easily to each instance of that shape throughout 
the model. 


How shapes work 


New shapes are defined using the New button on the Shapes 
palette. This creates a shape workspace within which you can draw 
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or construct one or more objects. This workspace is separate from the 
model space. Depending on the project, you may also apply textures 
within the shape workspace. 


Any object that is constructed as a shape may become part of 
another shape. Putting one shape into another is done by opening a 
shape’s window then inserting another shape into it with the Insert 
button on the Shapes palette. Shapes are opened by selecting their 
representation (preview image) on the Shapes palette, then clicking 
on the Edit button. Alternately, you can use the “Drag & Drop” 
method to insert shapes, as explained later in this chapter. 


It is important to understand that the inserted shape is actually 
an instance of the original object, and not the actual object. An 
instance carries all of its shape’s characteristics, including 
transformation (size, position, rotation), geometry, and texture. 


As an instance, it is not directly editable, but can be given 
additional transformations and have a different texture applied. The 
transformations and textures applied to the instance level over-ride 
those applied at a shape level — the shape being considered a lower 
level than its instance. Multiple instances then may be used as 
building blocks of another shape, or several different shapes. There is 
no limitation on the different ways shapes and their instances may 
be combined to form the desired objects. Shapes may even be 
inserted into themselves — a condition called “recursion” — with 
sometimes interesting results. 


An added feature is that shapes can be referenced by name. If the 
names given the shapes are sufficiently descriptive, this also helps 
keep track of the organization of a project’s structure and method of 
construction. 


A complex shape assembled in this manner — using the 
instances of simpler shapes — is said to be hierarchical in nature. In a 
hierarchical model, the beginning object is called the root shape. You 
can have as many (or as few) root shapes as you need. These are 
usually a single object, but can have more than one component if that 
is deemed logical. Remember, you are the one that sets up the 
structure; Vision 3d imposes no limits. A root shape can be used in 
other shapes (higher up the structure) to make more complex 
shapes...or inserted directly into the model. 
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Saving time with instances 


As you assemble a model, you may change your mind about 
some of the objects — either the geometry, the type of object, or the 
texture used. You may even want to make a different object 
constructed with a different modeler. 


If the object in question was made as a shape, you can simply 
return to that shape’s workspace (by choosing it to edit from the 
Shapes palette), and make the desired adjustment(s) to the object. 
Those changes will immediately propagate through the model 
wherever instances of that shape are used. 


Note that whatever you put in a shape’s workspace becomes 
part of its instance(s) as well. If you replace an object in the shape 
with another one, the new object appears in the instances in place of 
the previous object. If you delete the object(s) inside a shape, the 
objects in the instances will disappear as well, but the instances are 
still there, wherever you put them, acting as “place holders.” If you 
later draw an object, or add an instance of another shape, into that 
shape’s workspace, it causes the instances to suddenly appear again 
with the new object. 


If you completely delete a shape workspace from the model 
through the Browse Shapes dialog (opened via the Textures /Shapes 
command in the Modeling menu), all instances disappear and will 
not leave any place holders. 


Saving memory with instances 


In addition to facilitating model construction, there is another 
distinct advantage to using shapes. Multiple insertions of a shape 
take much less memory than using copies of a regular object. 


Inserting a shape instance adds about 20K to the model. 
Compare this to the memory required to completely duplicate an 
object, especially if the object is built of polygonal mesh with LOTS 
of vertices to store. This technique can be used to lessen the total 
number of objects in a large model, which can often make the 
difference between successfully completing the project or just plain 
running out of memory. 
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A caveat 


A shape may be used as often as needed, and at multiple levels 
in the hierarchical structure of a model. However, because you have 
the freedom to build any structure you wish with these shapes, there 
is a tendency to not use them efficiently. 


A hierarchical model should have a linear progression from the 
creation of root shape(s) to their ultimate presence in the model 
space. It is a good procedure to diagram the hierarchical structure on 
paper before you begin, so you won’t get lost or forget an important 
element. Otherwise, you could end up using more memory than you 
should, and editing the shapes for adjustments could be a lot more 
cumbersome. 


An example 


While shapes are useful when used to construct larger, more 
complex objects, they may also be used to assemble components 
requiring repetitive elements with exact spatial placement relative to 
each other. 


Using a hierarchical approach in your projects gives you the 
option to isolate individual components in their own workspaces 
which eases the modeling of otherwise difficult tasks. 


BUILDING THE “Root” SHAPES 


Suppose you want to make an object that uses just a few objects 
over and over, but they have to be positioned exactly. In the 
following illustration, the root shapes were a single sphere, a single 
rod (actually a long, skinny cylinder), and a single cone. All these 
objects are 3-D primitives. These root shapes were named, “one 
sphere,” “one cone,” and “one rod.” 


In their shape workspaces, the objects were drawn to the 
appropriate size using the rulers and the Transform command (to 
verify EXACT dimensions and position). While in the Transform 
command, each of these objects were also positioned at the center of 
their workspace at coordinates 0, 0, 0 for the X, Y, and Z axes 
respectively. Textures were also applied at this level. 
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THE NEXT LEVEL 


The three root shapes were inserted into three additional 2nd- 
level shape workspaces. The original scale was maintained at this 
level. The 2nd-level shapes were given the names, “8 spheres,” “8 
cones,” and “8 rods.” In each new shape, the instance from the 
corresponding root shape were moved on the positive Y axis (that is, 
up in the Front view) an appropriate amount. 
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For the sphere instance, the coordinates were set at 0, 4, 0 (X, Y, Z 
axes). With the sphere instance still selected, its object origin point 
was dragged from its geometric center downward to the zero Y 
coordinate again. In addition to using the Command key to allow 
moving the origin point, the Shift key was used to constrain the drag 
operation so the origin point was easily moved to EXACTLY 0, 0, 0, 
thus offsetting the object 4 units upward. If necessary, please refer to 
chapter 3 for information about moving the object origin point. 


Replicate Objects 


Parameters 


(inches) H 


Offset: |0 


Scale: [1.0 


Rotate (*: 


Repetitions: 


Next, the Replicate command was chosen and values entered 
into its dialog to make 7 repetitions of the sphere instance, each with 
a 45° rotation on the Z axis from the previous one. There was no 
change in scale, meaning that they were all made the same size. Of 
course, these settings are in absolute coordinates, not view relative. If 
needed, please refer to chapter 3 for an explanation of the Replicate 
command. 


The result is a ring of eight spheres — the original, plus seven 
repetitions — on the same plane, but rotated 45° apart and all exactly 
the same distance from a common center located at 0, 0, 0 in the 
workspace. 


Note: Copying a shape instance is the same as inserting the shape 
again. Thus, in this case, the Replicated copies of the Sohere shape 
instance are instances as well. 


The same thing was done with the cone and rod shapes, making 
a ring of each in their own 2nd-level shape. Each of these shapes 
were also positioned so that their ring of objects were centered on 0, 
0, 0, but that is not absolutely essential. They could be positioned 
anywhere you want in their own workspace...and the instances can 
likewise be positioned anywhere you want in the next level of 
workspaces. There is total flexibility. In this example, each shape at 
each level was located at the center of their workspace for 
consistency. 
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THIRD LEVEL (THE MODEL) 


Next, the three 2nd level shapes were inserted into the model 
space. The insertion was done without a scale change. As each was 
inserted, they came in as a single entity, even though there were 
several objects within the instance. They were each positioned at 0, 0, 
0 in the model space. The view was switched to the Top view, and 
the Replicate command was again chosen. This time the repetition 
was set for just three times with a rotation of 45° on the Y axis. 


Their resulting instances lined up the spheres, rods, and cones 
exactly. 


ANOTHER ROOT SHAPE 


After the three 2nd-level shapes were inserted and replicated, 
and everything was verified to be in place, it was decided to add one 
more component, an extruded ring. So, a new shape was made and a 
hollow circle was drawn in the workspace. This ring was intended to 
intersect the spheres, so the 2-D circle was drawn with the 
appropriate diameter of 8 inches, then extruded one inch deep. 


Unlike the other root shapes, the ring was inserted directly into 
the model, since no other modeling needed to be done to it. Of 
course, it was also positioned at 0,0,0. The ring instance was then 
replicated three times, just like the others. As expected, the rings 
lined up exactly. 


Alternately, the ring could have just as easily been inserted into a 
2nd-level shape, replicated 3 times to form the multiple rings, then 
that shape inserted as a single unit. 


Two SLIGHT ADJUSTMENTS 


Actually, once the model was assembled, two adjustments were 
made to obtain the final model shown in the illustration. 


It was decided that the rings were too wide, they obscured too 
much of the other objects. So, the ring shape was opened again for 
editing (by selecting the ring’s preview image on the Shapes palette, 
then clicking on the Edit button), and the extruded ring was scaled 
narrower using the Object Scale tool. This was done from the Top 
view while holding down the Option key. That way the scale 
operation was from the center of the object and the ring was kept in 
the same relative position in its workspace. This kept the instances 
from shifting sideways, as they would have if the scale was done 
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from the edge. Of course, the instances of the ring in the model space 
instantly became thinner as well. 


The second adjustment was to the rods. They were not long 
enough to join up with the spheres. There was a small gap. This was 
easily changed by opening the Rod root shape again and making the 
rod taller. The Object Scale tool was used to drag the top center 
handle on the rod. The rod itself stayed in the same relative position, 
but its length was adjusted in the direction toward the spheres. This 
took two scale adjustments to get it just right. But, by watching the 
model space as the rod instances were re-drawn longer, it was a 
simple 15- or 20-second operation to make the adjustment and return 
back to the model. 


JUST ONE REGULAR OBJECT 


To finish the project, a sphere was placed in the middle of the 
other constructed elements and given a brick texture. Obviously, 
there was no need to use a shape hierarchy for this part of the model. 
Since everything had been constructed to center on the 0, 0, 0 
coordinates, it was a simple matter of placing the sphere at the same 
coordinates where the hole was left. 


From any view position you choose, the various elements of this 
model are in perfect congruence. If a model of this type had been 
constructed without using the shape feature, it would have been 
very difficult to position each object in just the right spot and with 
just the right orientation. 


This was just an exercise, so the model has no actual value or 
meaning. But it graphically demonstrates the power of using 
hierarchical structures for your own, more meaningful projects. 


Summary 


Constructing a model from shapes has two valuable 
benefits...and one minor inconvenience as explained in the 
following paragraphs: 


BENEFITS 


First, all characteristics of an instance in a model are taken from 
its shape (including geometry, proportions, color, surface maps, etc.) 
Note, however, that scale, rotation and position may be set 
independently for each instance, at each succeeding level of 
construction. 
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The second, but primary, reason for using a shape instance rather 
than repeating separate objects is modeling efficiency. During the 
rendering phase, a renderer can potentially save a lot of memory and 
time because a hierarchical model is presented much more 
compactly. It allows the renderer to perform a certain amount of 
processing only once rather than many times. Actual savings, of 
course, depend on the nature and implementation of the shape, as 
well as the type of rendering method used. 


Perhaps an equally important aspect of model construction via 
shapes is their use as a conceptual tool. The ability to insert a 
completed shape with one simple command, rather than requiring a 
long series of modeling steps each time, makes it easier to 
manipulate and use multiple instances of the same shape. 


LIMITATIONS 


The only other consideration of using shape hierarchy in a 
model is the lack of access to the internal components of a shape 
instance while in the model space. Each instance comes into the next 
level as a grouped entity with ties back to the shape definition from 
which it is linked. 


Of course, a shape instance can be ungrouped. An ungrouped 
shape instance then becomes a regular object or set of objects without 
ties to the shape. However, this is a sign of less-than-optimal 
hierarchical structure and should be considered carefully for its 
ramifications to the overall structure of a project. 


While for shape instances all modifications, including texture 
specifications, should be made at the shape level, this is also its 
greatest benefit. Alterations automatically propagate to all instances 
in the model. 


Making your own shapes for the Shapes palette 


Several 3-D objects are included in the product for use in models. 
They are sometimes referred to as “pseudo-primitives” because these 
shapes are designed to be used for scene construction purposes, but 
they are actually not primitives. They are polygonally defined. 

These special shapes are put in the Shapes folder and 
automatically appear on the Shapes palette whenever Vision 3d is 
launched. You may make your own shapes and have them also 
appear on the Shapes palette. 
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Their complexity is limited only by your imagination and need, 
but you should keep in mind the purpose of this mechanism. It can 
become counter-productive if the shapes are too complex. The 
methods provided for saving shapes are discussed later in this 
chapter. 


Quick Tutorial 


The example earlier in this chapter provided an insight into 
using shapes. The object of this Quick Tutorial is to give you a basic 
understanding of how shapes work in Vision 3d and the steps to use 
them. You will learn how to load a shape, how to create, copy and 
edit shapes and how shape hierarchy works. You'll also learn how to 
compose a model from shapes. 


Loading the Juice Pitcher shape 


1. Openanew model. As suggested for all modeling tasks, make 
sure the three-position lens control is set to Orthographic. Also 
check that the view orientation is set to Front to begin. 

2. Pull down the Modeling menu and choose the Browse Shapes 
command from the Textures/Shapes sub-menu. Vision 3d 
responds by opening the shapes browser dialog. 


Shape Browser 


————_,, 
Rename... 
oes 


-=————————_, 
Delete... 


The dialog is blank, because this is a new model and no shape 
workspaces have been created yet for this model. 

3. Click on the Load button. Vision 3d responds again by opening 
a directory dialog. This allows you to navigate through the 
desktop volumes and files, then preview and load Vision 3d 
shapes from other folders and volumes. 
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Cancel 


4, Selecta file called Juice Pitcher. Navigate to the Tutorial Files 
folder within the StrataVision 3d folder. Notice Vision 3d 
displays a preview image of the selected shape in the lower right 
corner of the dialog window when a shape file is selected. Each 
shape file is given a preview image at the time it is saved. 

5. Click on the Load button. A progress bar is displayed as the 
selected shape is loaded into the model. Note that the Juice 
Pitcher shape is loaded into the model, but does not appear in 
the model window. 

6. Insert the Juice Pitcher into the model space. Select the Juice 
Pitcher’s preview on the Shapes palette and click on the Insert 
button. The Juice Pitcher will be the first preview on the Shapes 
palette because it is the only shape currently loaded into the new 
model. (Remember: Loaded shapes always appear before shapes 
that aren’t loaded, but are available in the Shapes folder.) 


To insert a shape, 


select the preview Selected shape has a 
and click on the Py oblack rectangle around 
Insert button its preview image... 
Insert button 

Palette must be set J L ...and its name appears 

to display shapes in the pull-down menu 


Vision 3d responds by inserting the pitcher into the model space 
at the same size it was made. The view redraws to show the 


4.11 


instance of the Juice Pitcher shape. In this case, the instance may 


be too large to fit completely in your model window. If so, use 


the “Fit Views to All” command found in the Windows menu. 


Making a Juice glass 


7. 


Create a new shape workspace. Click on the New button on the 
Shapes palette. Vision 3d responds by opening the New Shape 
dialog box. 


New Shape = 


Create new shape named:|New Shape 


& Include selection in new shape 


& Replace selection with new shape 


In this dialog, you can give the new shape a unique name. 
Moreover, two checkboxes allow you to include a selected object 
or instance in the new shape’s workspace, then replace it with an 
instance of this new shape. The contents of this dialog is explained 
further under a discussion of the New button later in this chapter. 
Name the new shape. Type “Juice Glass” into the name field in 
the New Shape dialog window. Make sure both check boxes are 
empty. 

Click on the OK button. A new shape workspace window 
opens. Note the title of this window (in the title bar). Note also 
that the window is empty. 


eo (Juice Pitcher) Juice Glass 
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Shape windows are just like model windows in their operation, 
but this is where you create and edit object(s) that you want to 
use as a Shape instance in other workspaces. You will use this 
space to draw a cross-section, then revolve it into a juice glass 
with the Lathe modeler. 

Choose the Open Polyline tool from the Tool palette. This is 
the tool that allows you to draw a series of joined straight lines 
(with vertices at each joint in the line). 


Make sure you choose the open line icon from the pop-out tools, 
not the one that creates closed polygons to the left of it. 

Draw a cross section of a juice glass. In the shape window, use 
the Open Polyline tool to draw an object similar to the one 
shown in the following illustration. 

Remember, with the Polyline tool, you click once to begin 
drawing, and click again each time you wish to change direction. 
When the cross-section is finished, double click on the last point 
to stop drawing and enter the 2-D object into the shape 
workspace. 
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This is your juice glass cross-section. In other Quick Tutorial 
exercises, you have always started drawing objects at their top. 
In this project, however, you will want to give some thickness to 
the glass. The best way to accomplish this is to start at the 
bottom center and draw upward to make the outer surface, then 
continue down again to define the inner surface, and ending at 
the center again. You will want to add a couple of extra points as 
you make the turn at the bottom of the glass. If you start at the 
zero point of the X-axis ruler, you can also end there so that the 
two ends of the polyline line up for lathing. The height of the 
glass doesn’t matter as much as the proportions. 


NOTE: After drawing this template, you may want to use the 2d 
Sculpter to adjust the positioning of its vertex points. If you do, 
you could convert this polyline to a bézier object for a smooth 
curve on the bottom of the glass. For this project, because that 
area of the object will not be very visible and in the spirit of 
minimizing the amount of polygons being created, just keep it in 
polygonal form and adjust the vertex points to approximate the 
curve. When lathed, it will look just fine. 


Lathe the template. With the polyline object selected, pull down 
the Modeling menu and choose the Lathe command from the 
Swept Surfaces sub-menu. Alternately, you can just click on the 
Lathe button from the Button bar. 

Vision 3d responds by opening the Lathe dialog box. The lathe 
template you just created is displayed on the right side of the 
dialog. 


Set the lathe parameters. First, you position the lathe axis as 
shown in the following illustration. Next, enter the lathe 
settings on the right side of the Lathe dialog. For this projects, set 
them to 360° lathe with 18 segments, as shown in the illustration. 
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14. Click on the OK button. The Lathe modeler displays a progress 
bar as the lathe operation is performed. A fully-formed 3-D 
object is being constructed! 


= SS uice Pitcher) Juice Glass 
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15. 


16. 


17. 


18. 


When it is finished, the lathed glass is drawn in the shape 
workspace’s window. 

Close the shape window. Do this by clicking on the window’s 
close box. This makes the main model window the active 
window again. Even though the Juice Glass shape window is 
closed, that shape workspace is still defined in this model. 

THIS WOULD BE A GOOD TIME TO SAVE. If this is the first 
time you have saved this model, you can use either the Save or 
Save As command to name the model and save it. Note that the 
Juice Pitcher and Juice Glass shapes are saved with the model, 
even though only the Juice Pitcher is now in the model space. 
Insert the Juice Glass shape into the model. When the Juice 
Glass shape was created, a preview image of it was placed on the 
Shapes palette. Now you can select the Juice Glass shape from 
the Shape palette, either by clicking on the preview image or by 
choosing its name from the pop-up menu. With the shape 
selected, click on the Insert button. 

An instance of the Juice Glass shape is inserted into the model 
window. Once the model window redraws, you will see the 
glass “inside” the pitcher. Simply drag it with the Object Move 
tool to a different position outside of the pitcher. 

Copy the Juice Glass instance. This is done by using the Option- 
drag feature of the Object Move tool. An Option-drag leaves the 
original object where it is, and drags a copy to the new location. 


Juice Pitcher = 
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Make sure you’re still in the Front view of the model window 
with the Juice Glass instance selected. Choose the Object Move/ 
Pointer tool from the Tool palette. Then, while holding down the 
Option key, click on the Juice Glass instance and drag in any 
direction. As you drag, a bounding box will move with the 
cursor. When you release the mouse button, a second Juice Glass 
instance is drawn in the model window. 


Applying a texture 
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Open the Juice Glass shape window again. Select its preview 
image on the Shapes palette and click on the Edit button. 

Vision 3d opens a window into the Juice Glass shape workspace. 
Make sure the object in that window is selected. 


NOTE: The juice glass is referred to as a shape object here, rather 
than a shape instance, because at this level it is the actual object. 
This is an important distinction. 

Create a new texture. This is most easily done by switching to 
the Textures palette and clicking on the New button. The Texture 
Editing dialog box opens. 
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This is where you define a set of surface properties as contained 
in a texture. A texture can then be applied to one or more objects. 
The creation and application of textures are presented in Chapter 
5: Using Textures. 

Enter the texture parameters. First, type “Red Plastic” in the 
texture name field. Second, click in the Color button. The 
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standard Macintosh Color Picker dialog appears. Choose a red 
color of your liking. 
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Finally, match the gloss and clear slider settings shown in the 
illustration on the previous page. 

Click on the OK button. Vision 3d creates the Red Plastic texture 
and applies it to the object. Notice the glass object changes color 
in the shape window to show that the texture is applied. 

You can close the Juice Glass shape window again. 

Bring the model window to the front so that it is the active 
window. Notice how all instances of the juice glass in the model 
window now have the Red Plastic texture applied, even though 
the texture was applied AFTER the shape instances were 
inserted in the model. 

This should give you a hint of the power of shape hierarchy 
within Vision 3d. When you make changes within a shape 
workspace, those changes carry through to all instances of that 
shape in all levels of the model. 

Insert a third juice glass. Switch to the Shapes palette, click on 
the “Juice Glass” preview, and drag it into the model window 
where you want an instance of the glass to be inserted. You will 
see another juice glass appear in the model window, centered on 
the point where you released the mouse button. 


Drag & drop is another 
way to insert shape 
instances into a 
different work space 


To use, simply click 
and drag the shape’s 
preview image where 
you want it inserted 


The instance is 
inserted at the same 
size as the original 
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This method of inserting shape instances into a model space is 
called “drag & drop.” It is discussed further later in this chapter. 
Of course, you could just use the Option-drag process again to 
insert another instance of the juice glass. But it’s being done 
differently to demonstrate other features. 

Change the size of the glass. Choose the Object Scale tool from 
the Tools palette, then click and drag one of the top corner 
handles. Holding down the Shift key constrains proportions of 
the shape instance as it’s scaled. 


From this process, you can see there are two ways to insert a 
shape instance into a model. Both methods — Insert button and 
drag & drop — inserts the instance at the same size as the 
original shape. You must use the Scale tool after insertion to 
adjust the size of each instance as needed. 
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NOTE: The scale change for the third juice glass only applies to 
that instance...at this level. Neither the original object nor the 
previous two juice glass instances are altered in any way. 


Create another new shape. As you've done previously in this 
exercise, to create a new shape click on the New button. 


New Shape = 


OC Include selection in new shape 


OD Replace selection with new shape 


When the dialog box appears, name the new shape, “Tray.” 
Make sure both check boxes are off. 

Choose the open polyline tool from the tool palette. Just as 
before, you will draw a cross section to be lathed...this time for a 
tray. 

Draw a tray cross-section as shown. As with the glasses, you 
can draw a 2-D template that gives some thickness to the 
geometry when used to construct the 3-D object. Remember, you 
are drawing just one-half of the tray profile. 

Draw a template similar to the one shown in the following 
illustration. The exact geometry isn’t critical. The width isn’t 
important either, since you can always scale the instance larger 
when you insert it into the model. 


hapes Examples! fra 
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Lathe the tray template. This is exactly the same procedure used 
to make the glasses. Notice that the settings you entered into the 
Lathe modeler for the juice glass are still there. Since you are 
after essentially the same result, but with a different template, 
you can leave the settings the same, i.e. — 360° lathe, 18 
segments. Also make sure you position the lathe axis at the 
appropriate spot on the template. 

Click on the OK button. You may want to check the tray’s 
geometry by looking at it from both Front and Top views. 


= SSS (Shapes Examples) Tra 
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Perhaps you will want to turn on perspective and rotate the view 
upward to see it in a more natural way. If you find that the edge 
profile of the tray is too faceted, you can increase the number of 
segments used to lathe it. This is done by double-clicking on the 
tray to open the Lathe modeler again. Make the change in the 
segments field and click on the OK button again. 

Alternately, you can select the tray and choose the Re-Lathe 
command from the modeling menu to open the Lathe modeler. 


NOTE: While you can look at the object from different views, you 
should avoid rotating the object. You don’t want to change the 
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object's orientation, because that will also affect how its instance 
is inserted into the model. 

With the Tray shape selected, create and apply a new texture as 
you did to the juice glass earlier in this exercise. Name it 
“Reflective Blue-Green Plastic.” 
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Choose a dark blue or blue-green color. Match the gloss and 
clear settings shown in the above illustration. You can now close 
the shape window for the tray. 

Insert the Tray shape into the model using the drag and drop 
method. Again, simply click on the tray’s preview image and 
drag it into the model window. 


NOTE: You do not have to wait until the palette’s is done 
rendering this shape’s preview image to continue with your work. 
The preview will complete in the background as CPU time 
permits. 

Next, scale the tray instance so it will match the scale of the other 
objects. Use the Shift key to constrain the dimensions and the 
Option key to scale from the center. Later, you will reposition the 
pitcher and glasses to sit on the tray. 
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33. Edit the juice pitcher shape. This is done by simply double- 
clicking on the juice pitcher instance. A window will open to 
display the pitcher in its shape workspace. Alternately, you can 
locate the juice pitcher’s preview on the Shapes palette, select it, 
and click on the Edit button. Either method works equally well. 
In the Juice Pitcher window with the juice pitcher itself selected, 
apply the red plastic texture to the pitcher object. 

With the juice pitcher selected, switch to the Textures palette, 
then drag and drop the preview image for the red plastic texture 
onto the pitcher object. Alternately, you can locate the Red Plastic 
texture on the Textures palette, select it, and click on the Apply 
button. 

The texture is applied to the juice pitcher at the shape level, 
which immediately updates its instance at the model level. After 
applying the texture, you can close the juice pitcher’s shape 
window again. 

34. Align the pitcher and juice glass instances on the tray instance. 
With the model window the active window, make sure the lens 
control is set to Orthographic. Also make sure the Object Move 
tool is chosen from the Tools palette. 
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In the Front view, reposition the pitcher and glasses so they sit 
on the tray. Then switch to the Top view and again reposition the 
instances so they are on the tray but not interfering with each 
other. Finally, change to the Left or Right side view and repeat 
the repositioning process. By looking at all three views, you can 
more accurately reposition objects in 3-D space. 
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If the tray instance is not big enough to hold the glasses and 
pitcher, choose the Object Scale tool from the Tools palette and 
select the tray. Then, as before hold down the Shift and Option 
keys (to constrain proportions and scale from the center), click 
on one of the corner selection handles and drag to scale the 
tray larger. 

Change the three-position lens control to Normal and rotate 
the view to 18° up from true Front. This gives you a 
perspective look at the tray, pitcher and glasses. 

If the pitcher and glasses need additional repositioning, use the 
method described in the previous step. If necessary, use the “Fit 
View to All” command to fit the assembled model to the new 
view. 
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If desired, render your model. Choose the Camera tool from the 
Tool palette. Hold down the shift key and click once in the model 
window. Vision 3d opens the Render dialog box. 


Set the Renderer Selection field to “Phong Shading,” set the 
Texture Detail to “Fine,” and set Image Quality to “Smooth.” 
Clicking on the OK button begins a rendering of the model. 
Please refer to Chapter 8: Rendering for an explanation of the 
options just set when rendering images. 
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Summary 


In this tutorial you have learned about Shapes, their hierarchy 
and how to create, edit and insert them into a model. Using what 
you've learned here about shapes can greatly simplify your work in 
creating complex models with Vision 3d. 


Handling shapes in a model 


Shapes created or loaded into a model become part of that 
model. Saving the model also saves its shapes as part of the 
document. This is true whether or not a shape has any instances in 
the model space. Shape workspaces are kept exactly as they were 
when the shape window was closed...including the window’s size, 
view arrangements, display method, etc. 


Creating new shapes 


As discussed at the beginning of this chapter, any number of 
shapes can be created as part of a model. This is done by clicking on 
the New button of the Shapes palette. Even if you put nothing in that 
shape before closing the shape window, a shape workspace is still 
defined and remains part of the model, unless you delete it. A full 
explanation of this button is found later in this chapter. 


Loading shapes 


Shapes may be loaded into a model as needed. It is an easy 
way to transfer modeling work done previously in other projects to 
the current project. Once you have acquired a repertoire of shape 
files, either from commercial libraries or your own work, this 
feature allows you to assemble pre-built objects into a complex 
model very quickly. 


A distinction should be made between loading a shape and 
inserting a shape. When a shape is loaded, it is given a workspace in 
the model, but no instances of the shape are inserted into other 
workspaces. Inserting a shape is the act of putting an instance of that 
shape into another workspace. As mentioned at the beginning of this 
chapter (and reiterated here for emphasis), the active view into 
which the instance is inserted determines the orientation of the 
instance. If the orientation is not as desired, you can either rotate the 
instance or delete it and insert the shape again in a different view 
orientation. 
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MANY WAYS TO LOAD 


There are six ways to load a shape into an open model: 

1. Double-click on its preview image in the Shapes palette. This 
loads the shape only. No insertion or editing of the shape is 
attempted. 

2. Selecting a shape on the palette and clicking on the Insert 
button. This loads and inserts the shape into the active view. 

3. Selecting a shape on the palette and clicking on the Edit 
button. This loads the shape and opens its window for editing. 
No insertion is attempted. 

4. Clicking and dragging the preview image from the Shapes 
palette to the active view. This loads and inserts the shape into 
the active view. 

5. Choosing the Browse Shapes command and clicking on the 
Load button in its dialog. This is a variation on method #1, but 
lets you go find shape files not stored in the Shapes folder. 


The method you choose depends on what you want to do with 
that shape. The first four methods assume the shape to be loaded is 
represented on the Shapes palette. The last method is for shapes that 
are located elsewhere. 


The loading of shapes contained on the Shapes palette is 
explained in the Shapes palette discussion later in this chapter. 


As mentioned, you can also load shapes in the active model from 
any source through the Load button in the shapes browser. This 
feature is explained further under a discussion of the Browse Shapes 
command later in this chapter. 


“DRAG AND DROP” EXPLAINED 


As mentioned in method #4, you can click and drag the shape’s 
preview image to a modeling window in order to simultaneously 
load and insert the shape. This is referred to as “Drag & Drop.” This 
feature is available with any operating system. It is a feature of the 
Vision 3d application, and does not rely on System 7. 


A small marquee appears representing the shape as it is being 
dragged. The shape is loaded into the model and inserted in the 
active view at the position where you drop the marquee. 
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Shapes palette 
“Drag & Drop” 


Click and drag the 
chosen shape into 
the active view 


The shape is 
automatically loaded 
into the active model 
and inserted at the 
point where you drop 
the bounding box. 
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The marquee you see during a drag and drop operation does 
NOT represent the size of the shape being inserted. The shape’s 
instance is inserted at its actual scale, regardless of the current scale 
of the view into which it is inserted. 


ADJUSTING INSTANCE SCALE DURING INSERTION 


Since Vision 3d places no constraint on the scale at which a 
model is constructed, it is inevitable that you will experience the 
problem of loading shapes that are not the same scale as the model. 
Of course, it is always a good idea to know the size of the objects you 
are constructing. But using the same scale for all your work is not 
always practical. Some of the shapes you may want to use will be 
built by someone else with a different philosophy of size. Or, your 
own work may vary in scale depending on the project. 

For example, you might build a chair or an appliance at actual 
size because it is usually easier to understand how big you need to 
make the root shapes and the texture maps, then everything 
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assembles easily. But it would not be as pragmatic to build the house 
in which you would place them at actual size. Although Vision 3d 
could handle the geometry if you wanted to model a house at actual 
size, the texture maps for the walls and other details would be quite 
big to load, no matter how much memory you had. You would 
probably want to build the house at a reduced scale — perhaps one 
inch to one foot. Then the maps can be at a more manageable size. 


So, what do you do with the chairs and appliances that you 
bring into the model at a scale 12X bigger than the house? Hey! No 
problem... 


If you need to adjust the scale of a shape, of course you can edit 
the shape and change the size of the original object there. For simple 
objects, this is a viable option. But if that object is assembled from 
other shapes, this method could become an overwhelming 
task...going into each shape and adjusting the size, then putting 
everything back together. There is a better way. 


Here’s the answer: At any point in the assembly process, a shape 
instance’s scale can be changed, either bigger or smaller, without 
affecting the original object. You can scale the instance after insertion. 
Each instance can be a different scale, even of the same shape. And 
the good news is that everything about the shape is scaled with the 
instance, including geometry, texture maps, AND spatial 
relationships between objects within the shape. 
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To scale an instance after insertion, use the Scale tool from the 
Tools palette. Or you can use the Transform command to adjust an 
object’s size “by the numbers.” You first insert a shape instance using 
one of the methods that inserts automatically — such as the Insert 
button or Drag & Drop. 


Note that changing the size of an instance does not affect the 
original object in the shape workspace in any way. The scale 
transformation is applied only to the instance at the higher level. 


Deleting shapes 


A shape can only be eliminated or deleted from a model through 
the Browse Shapes command. The Shapes Browser dialog allows you 
to select one or more shapes and remove them with the Delete 
button. Deleting a shape cannot be undone. So, whenever this 
operation is performed, an alert appears asking if you are sure you 
want to remove the selected shapes. If you choose to continue, the 
selected shape is removed immediately from the open model. If the 
model was saved prior to deleting a shape, note that the saved 
document retains that shape until it is replaced using the Save or 
Save As commands. 


Saving shapes 


Shapes can be saved as separate files. This is done by choosing 
the Browse Shapes command, then selecting one or more shapes 
listed in the dialog and clicking on the Save button. 

The name given when the new shape was created is used as the 
file name for the saved shape. In addition, a preview image is 
automatically generated for each shape file as part of the save 
operation. This is the image used on the Shapes palette or when 
using the Load button. If you wish this preview image to be anti- 
aliased for a better image, hold down the Option key while clicking 
on the Save button. 


Shapes Palette 


The Shapes and Textures palettes share the same space on the 
screen. Clicking on the Shape button in the bottom left of this palette 
switches to the Shapes palette; clicking on the Textures button 
switches to the Textures palette. 
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Clicking on the 
Shapes button on the 
Textures/Shapes 

palette displays the 
available shapes 


The Shapes palette contains a preview image and a listing in the 
pop-up menu for each shape available in the Shapes folder. At the 
beginning of a session, the Shapes folder is scanned and those are the 
only shapes displayed on the Shapes palette. As you define new 
shapes or load shapes from other locations into the active model, 
they also appear at the front of the Shapes palette. 


When a new shape is created in a model, it immediately appears 
on the Shapes palette and can also have an image generated for the 
palette to help visually identify it. Shape files loaded from sources 
other than the Shapes folder bring their own preview that 
automatically appears on the Shapes palette. 


In addition, those files imported into a model (which 
automatically creates a new shape workspace to contain the 
imported objects) are given a space on the palette, even if it does not 
have a preview image for the palette. A preview is automatically 
created for imported files as they are put into a shape workspace. 


If more than one model is open, switching active models causes 
the Shapes palette to redraw. This is necessary so that it can 
accurately show the currently-loaded shapes at the front of the 
palette for the active model. 


Operation 


Representations of all shapes available to the current model are 
presented on the Shapes palette. The available shapes include those 
created in the model itself, those loaded into the model or those 
found in the Shapes folder on the hard-disk drive upon startup of 
the application (but not loaded). A preview of these shapes may be 
viewed by scrolling their images horizontally in the palette window. 


When scrolling left to right on the Shapes palette, the shapes 
created in or currently loaded into the active model always appear 
first in the palette’s image preview area. Shapes found in the Shapes 
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A floppy disk icon 
super-imposed over 
a shape preview 
means the shape is 
not loaded in the 
model 
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folder, but not loaded in the current model are identified by a floppy 
disk icon super-imposed on its preview image. Loaded shapes do 
not have the floppy disk icon. 


To select a shape on the palette, click once on its preview image. 
Only one shape can be selected at a time on the palette. A black 
rectangle appears around the preview. Alternately, you can use the 
pop-up menu to select a shape by name. Choosing a shape from the 
pop-up menu automatically scrolls the palette to show that shape’s 
image and moves the selection rectangle to that shape. 


To load a shape from the palette, double-click on its preview 
image. The floppy disk icon is removed from that image, indicating 
that it is now loaded in the active model. Note that this process only 
loads the shape, but does not insert an instance of it into the model. 


To insert a shape from the palette, select its preview on the 
palette and click on the Insert button. The shape will be loaded into 
the model (if not already loaded) and inserted into the active view at 
its view set center. The active view determines the insertion 
orientation. As explained earlier in this chapter, the active view can 
be for the model space or another shape’s workspace. Clicking the 
cursor in the view inserts the shape. Alternately, you can use the 
drag and drop option, which also will load a shape into the model (if 
not already loaded) and insert it. But this method allows you to 
choose which view and where within the view the object is inserted. 


Controls on the palette 


Controls found on the Shapes palette allow you to manage the 
shapes represented there. Note that if more than one model is open, 
as with other aspects of the interface, these controls have effect only 
in the active model. 
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. Pop-up menu allows 
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between Textures and Shapes __ palette by name 


The Shapes palette controls have been alluded to previously in 
this chapter in explanations of certain operations. They are presented 
here item-by-item for reference: 
¢ Title bar. Use this control to position the palette on the desktop. 

Vision 3d remembers the position of the palette between 

sessions, and when showing the palette after it has been hidden. 
¢ Close box. Click on this control to hide the Shapes palette. This 

is the same as choosing the Hide Shapes Palette command from 
the Palettes sub-menu in the Window menu. It is also the same 
as clicking on the bottom right button of the Hide/Show Palettes 
group on the Button bar. 

* Zoom box. Click on this control to expand or contract the palette 
horizontally. Zooming out automatically expands the palette to 
the full width of the monitor on which it is displayed. Zoom in 
returns the palette’s width to the size set by the re-size box. The 
palette does not expand vertically even if there are more shapes 
than can be displayed on the palette at its full width. A 
horizontal scroll bar is provided for that purpose. 

* Re-size box. Use this control to manually set the width of the 
palette on the screen. You can drag the re-size control 
horizontally. The widest setting possible is the full width of the 
desktop (even across multiple monitors, if available). 

Note that the width “snaps to” the closest whole preview. You 

cannot set the palette’s width to show only a partial preview 

image of a shape. 

* Scroll bar. Use this control to scroll horizontally in the palette to 
view all the shapes represented there. The scroll bar is active 
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only when there are more shapes than can be viewed at one time 
on the palette at its current width. 

Shapes preview area. This area of the Shapes palette contains a 
preview image for each shape available in the active model. 
Whether created in the model, loaded into the model, or still in 
the Shapes folder on the hard-disk drive, each shape is given a 
place on the palette. 

Insert button. Click on this button to insert a selected shape into 
the active model. The shape is loaded into the model, then an 
instance of the shape is automatically inserted in the active view 
at the view set center. The instance’s inserted size is the same as 
the original shape. 

Edit button. Click on this button to edit the shape selected on the 
Shapes palette. A window is opened into that shape’s 
workspace. If the shape chosen to be edited is not loaded into the 
model, it will be automatically loaded first. If the shape selected 
is already loaded, it simply opens the shape’s window. 

You may also double-click on a shape’s preview image to 
accomplish the same thing. If the shape is not loaded, double- 
clicking will load it. If it is already loaded, double-clicking will 
open a window to edit it. 

New button. Click on this button to define a new shape. The 
new shape is created in the active model. A New Shape dialog 
box is presented in which you may enter the name of the shape 
and indicate that you want to include the currently-selected 
objects (or instances of other shapes) in the new workspace. 

If you choose to include the selected objects in the new shape, 
you also have the option of replacing them with instances of 
these objects in the active workspace. If no objects are selected 
when the New Shape dialog box opens, these checkbox items are 
dimmed. 


New Shape 
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¢ File size field. This field indicates the size in Kbytes of the 
selected shape prior to loading. This is the size of the shape file 
as it is saved. The shape may actually take more space once 
loaded into the model, especially if any texture maps are used in 
the shape. 

¢ List of Shapes (pop-up menu). Use this menu to choose a shape 
on the palette by name. The menu lists any shapes that are 
loaded in the active model first, with a divider between the 
loaded shapes and those not loaded, but available in the Shapes 
folder. Within each group, the listing is alphabetical. 

* Loaded/On-disk indicator (floppy icon). The presence of this 
icon indicates that a shape is not loaded in the active model. It is 
removed from the preview images of shapes loaded in the 
model. 


Commands used with Shapes and shape instances 


The following commands are considered relevant to the 
handling of shapes as part of documents you create with the 
software. A detailed explanation is included under each command in 
the listing. 

Keyboard equivalents are shown for those commands that have 
been given one in the standard configuration. You may change or 
add a Command key shortcut on any item in any menu or sub-menu 
through the Customize Menus command. This feature is explained 
in chapter 1. 


Browse Shapes command (Modeling menu) 


The shapes browser is a specialized dialog box that provides 
several shape-handling functions in one location. The Browse Shapes 
command is available when at least one shape is defined in the 
current model. 

When the shapes browser appears, a list of the shapes loaded in 
the current model is displayed. One or more shapes may be selected 
from the list. Once a selection is made, the available operations that 
may be performed are indicated by the active buttons in the dialog. 
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Shape Browser 


Fractal Mountain 
Torus 


Rename... 


Some of the functions provided in the browser dialog are 


duplicates of buttons on the Shapes palette. They are also provided 
here for convenience. However, some operations are available only 
through the browser dialog box, such as saving a shape as a library 
file, loading a shape not stored in the Shape folder, renaming a 
shape, or deleting a shape workspace from the model. 


Edit:. Clicking this button opens a window displaying a selected 
shape for editing purposes. Using this button also closes the 
Shape Browser dialog box. 

New. Clicking this button creates a new shape workspace. The 
New Shape dialog opens. This is the same function as the New 
Shape button on the Shapes palette. However, after clicking on 
the OK button in the New Shape dialog, you are returned to the 
Shapes Browser dialog and you must click on the Edit button to 
open the new shape’s window. 

Rename. Clicking this button presents a dialog box to change the 
name of a selected shape. 

Delete. Clicking this button deletes the selected shape(s). Since 
this action is not reversible through the Undo command, an alert 
is displayed warning of the consequences before any shape is 
deleted, along with a Cancel button to provide a graceful exit 
without taking this action. 


Load. Clicking this button loads a shape into the active model. A 
directory dialog opens pointing at the Shapes folder. You can 
select one of the shapes listed there or use the controls in the 
dialog to locate a file in another folder. 
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NOTE: The Load Shape directory dialog only recognizes files 
with the “VisP” file type. No other files appear in the directory of 
the dialog, even when present in the folder in which you are 
looking. “VisP” is StrataVision 3d’s specific file type given to 
shape files when saved. 


Save. Clicking this button saves the selected shape(s) in a file 
format used for the shapes library. This file has the “VisP” file 
type designation and is recognized by the Load Shape dialog. 
During the save, Vision 3d automatically renders and includes a 
preview image for use in the Load Shape dialog. 

To render an anti-aliased preview image, hold down the Option 
key while clicking on the Save button. 

Done. This button closes the browser dialog box and returns to 
the model. 
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GLOSSARY 


Ambient light. Light that is present in the environment. It has 
no focus or direction. 


Anti-aliasing. A mechanism to prevent or remove the jagged 
appearance of diagonal lines or edges in an image. Anti-aliasing 
can be achieved in rendered images by averaging adjacent pixels 
with sharp variations in color and brightness or by increasing 
the resolution of the image to meet or exceed the resolution of 
the device displaying or printing it. 

Bézier splines. Lines that are curved or capable of being curved. 
The curve of the line is defined by vertex points. 


Bitmap. Also known as a pixel image. An image composed of 
pixels. May be any resolution or color depth. Rendered images 
may be saved as a bitmap file in either PICT or TIFF format. 
Surface maps are contained in textures as bitmaps. 


Bounding Box. An imaginary rectangle that exactly encloses the 
geometry of an object or group of objects. When an object is 
selected, handles appear at the corners and midpoints of the 
sides of this rectangle. When an object is manipulated using one 
of the object-handling tools, its bounding box appears to interact 
with the tool and provide visual feedback during the tool 
operation. 


CAD. An acronym that stands for Computer-Aided Design. 


Click. The act of positioning a tool cursor in a view, and usually 
on an object, then pressing the mouse button. This event 
initiates a process or operation related to the tool’s function. 


Click-Drag. The process of clicking the mouse button and, while 
holding the mouse button down, dragging the cursor in the 
view. For example, this procedure would be used to move an 
object from one location to another in a view. 

Cursor. An icon indicating the current tool selected and/or the 
current focus of the program. Vision 3d uses different cursors to 
indicate the selected tool. 

Database. The area of memory within the program while it is 
running that is set aside to keep track of objects within a model. 
Default. A parameter or setting pre-defined in the program 
which may be changed by the user. 
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Diffuse Reflection. That component of the light reflecting from 
a surface caused by its dull or matte nature. Dull or Matte 
surfaces reflect the light striking them in random angles over a 
large area; giving the surface an equally-bright appearance from 
a wide range of viewing positions. 


Double-click. The act of positioning the cursor on an object in 
the active view or an icon in the interface, then pressing and 
releasing the mouse button twice in rapid succession. 


Extrusion. A method of creating a 3-D object using a 2-D 
template; giving depth to the 2-D shape. 


Flat Shading. Shading by filling each facet of a surface with a 
single color. 


Fractals. Used to simulate the random and/or chaotic 
characteristics of natural phenomena. Fractal geometry provides 
a mathematically produced model for simulating complex forms 
found in nature. 


Gouraud Shading. A rendering method that generates a 
smooth-appearing surface similar to the Phong shading method, 
but uses normals attached to the vertices for its shading 
calculations. 


Group. A collection of objects that act as one. 


Hierarchical Object. Creating an object shape in a separate 
work space, which when instantiated in the model retain a link 
to the shape. Changes made to the shape are automatically 
applied to the instantiations. 


Instance. A replica of a shape. Each time a shape is inserted into 
a window, an instance of that shape is actually inserted. Any 
changes made later to the original shape are reflected in each 
instance, or occurrence, of the shape. Changes made to the 
instance, however, do not in any way affect the root shape. 


Lathing. A method of creating a 3-D object by revolving a 2-D 
profile about a designated axis. 


Marquee. A rectangular dotted box created by dragging the 
cursor. Marquees appear in the programs windows or views to 
provide visual feedback during various tool operations. 


Mesh Surface. A surface that has common vertex points 
between adjacent polygons. Mesh surfaces are typically used to 
define complex forms. The surface also provides smoothing 
information for the rendering algorithms. 
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Normals. The mathematical value that indicates the direction a 
surface is facing in 3-D space. Normals may be attached to 
individual polygons or to the vertex points that define the 


polygons. 

Orthographic. A method of displaying objects in a view where 
parallel lines do not converge. Orthographic projections are 
used to compare object’s absolute dimensions, without the 
confusion of relative distance from the view. 


Parent/Child Link. An internal connection between two objects, 
in which the child is linked to the parent for constraint purposes. 
Various uses exist in different applications for linked objects, but 
are usually related to animation. 


Perspective. A depth cue available in Vision 3d in which parallel 
lines converge to align with a designated vanishing point. 
Perspective is a product of several parameters in the displayed 
view: Lens focal length, camera size, and distance from objects. 


Phong Shading. A rendering method that creates a smooth 
surface by blending the boundaries between adjacent polygons 
of a mesh surface. Shading calculations are based on the 
normals attached at the center of each polygon. Phong Shading 
supports surface and volumetric mapping. 


Pixel. An acronym that stands for Picture Element. It is the 
smallest component which makes up the display on a computer 
monitor. Each dot on the screen is a pixel. Many images 
displayed on the screen are likewise stored in a pixel form that is 
mapped to the screen pixels for viewing. 


Point light. A local source of illumination that shines in all 
directions from a single point. 


Polygonal. A closed plane bounded by three or more line 
segments. 


Primitives. Basic geometric elements from which complex 
objects can be built. 


Radiosity. The process of determining how light is transferred 
between surfaces based on their color and proximity. Radiosity 
is capable of producing remarkable realism. 

Raytracing. A rendering algorithm which simulates the physical 
and optical properties of light rays as they reflect off objects in a 
3-D model. This method of rendering typically traces rays of 
light backward from the imaging plane toward the light sources. 
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Refraction. The change in direction of light as it passes from one 
transparent material to another. This causes an apparent shift in 
the image showing through the transparent material. 


Rendering. A visual representation of the model. 


Specular Reflection. That component of the light reflecting 
from a surface caused by its shiny or glossy nature. Shiny 
surfaces reflect light striking them in clearly defined angles of 
incidence; resulting in “hot spots” corresponding to the direction 
of the light sources providing the illumination. 


Surface Mapping. A process in which a PICT image is used to 
define an object’s surface properties. A separate map is used to 
define color, texture, reflectivity, transparency. 


Spot light. A local source of illumination which shines in only 
one direction 


Sweep. A method of creating a 3-D object from a 2-D template 
using a combination of lathe and extrude. The template is both 
pushed through space and revolved around an axis at the same 
time to create a geometrically complex shape. This type of 
modeling would be used to create the threads on a bolt, for 
example. 

Vertex. A point of intersection of two vectors or a point used to 
define a polygon. 

Volumetric Mapping. A process in which a map is defined as a 
3-D volume, but which is only visible on the surface of an object. 
The object has the appearance of being carved out of the volume. 
Volumetric maps may also be used to define multiple surface 
characteristics. 

Wireframe. A fundamental rendering method that represents 3- 
D objects with connecting lines. No surfaces are shown, but may 
be implied if hidden lines are removed for the resulting image. 
X-axis. The horizontal axis which represents width. 

Y-axis. The vertical axis which represents height. 

Z-axis. The axis which represents depth. 


INDEX 
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2-D OBJECTS 
extracting from B&W PICTs 2.34 
2d SCULPTER 
changing the beginning vertex point 3.101 
converting a polygonal object to bézier 
splines 3.103 
description 3.94 
different menu bar 3.95 
explanation of the controls and tools 3.97 
how to use 3.97 
opening a window 3.95 
removing and adding vertex points 3.102 
Sculpt tool operation 3.105 
vertex editing 3.98 
working with bézier splines 3.103 
3-D OBJECTS 
extracting from grayscale PICTs 2.34 
3-D space (navigating in) 1.31 
3d SCULPTER 
add vertex point tool 3.111 
description 3.110 
general vertex move tool 3.111 
horizontal move tool 3.111 
in/out Move tool 3.111 
Magnify tool 3.112 
perspective 3.110 
rotate tool 3.111 
vertical move tool 3.111 
window controls and modeler tools 3.109 


A 


About the interface 1.2 

Absolute coordinates 1.35 

Allocating application partition size 1.29 
Alpha channel support 8.61 


Animation extensions 7.71 
ANIMATION MENU 


Allow Frame Skipping 7.76 

Cycle command 7.75 

Full-screen Playback command 7.79 
New Event Marker command 7.75 
Play Sound command 7.78 

Playback Controls sub-menu 7.75 
Playback Frame Rate command 7.80 
Playback from Memory command 7.77 
Re-animate command 7.81 

Reverse on Loop command 7.76 
Reverse Sequence command 7.82 
Show Animation Paths command 7.83 


Animation palette 7.37 
Animation windows (rendering and play 


back) 7.73 


ANIMATIONS 


actions that are time-dependent 7.5 

Background Color command 7.80 

Bounce extension 7.72 

commands and controls 7.72 

Convert to Path extension 7.75 

copying and pasting frames 2.15 

event marker description 7.8, 7.39 

example of scripting simple actions 7.11 

frame differencing 7.63 

hardware limitations 7.2 

hierarchical scripting 7.10 

keyboard equivalents for animation 
window controls 7.79 

minimum requirements 7.7 

modifier keys that apply to event markers 
7.40 

playing back partially-completed anima- 
tions 8.15 

Point At extension 7.70 

QuickTime compressors, explanation 7.65 

QuickTime support 7.54 

rendering 7.30 

saving 2.12 

scripting (introduction) 7.1 
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selecting and moving event markers on the 


palette 7.39 
visible motion paths 7.9 
Anti-aliasing 8.22, 8.74 
Application methods (textures) 5.54 
Applying textures 5.54 
Attenuation-setting for point lights 6.13 


Background Color command 7.80 
Bézier objects - modifying 3.116 
Bézier objects vs. polygonals 3.55 
Bézier spline text construction 3.80 
Bézier surface patches vs. Polygonal 
meshes 3.113 

Bézier to polygonal conversion 3.81 
BOOLEAN 

description 3.31 

Intersection 3.42 

operations 3.32 

Subtraction 3.38 

Union 3.33 
Bounce 7.60 
Bounce - carrying object motion into 7.62 
Bounding boxes 3.46 
Button bar 1.14, 3.91 


Cc 


Cache - setting location 1.27, 1.102 
CAMERA OBJECT 

adjusting frame size 3.175 

adjusting parameters 3.173 
Camera tool 3.87 
Camera window - opening 3.178 
Change Mapping dialog 

description 5.55, 5.94 

not available 5.55 
Close command (File menu, # W) 1.82 
Closing models 2.6 
Color-setting for spot lights 6.12 
COMMANDS 
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Actual Size (Windows menu) 3.161 

Align (Modeling menu) 3.162 

Close (File Menu, # W) 1.82 

Copy (Edit Menu, # C) 1.84 

Dither Image (Edit menu) 8.54 

Duplicate 3.21 

Duplicate (Edit menu, # D) 3.164 

Edit Primitive (Modeling menu, B) 6.39 

Edit Primitive (Modeling menu) 3.164 

Environment Effects (Rendering menu, 
# H) 8.54 

Group (Modeling menu, # G) 3.165 

Hide Selected 3.166 

Import (File menu, # |) 2.38 

Lighting Effects (Rendering menu, J) 
6.39 

Lock (Modeling menu) 3.166 

Make Optimal Palette (Edit menu) 8.62 

Modify (Modeling menu) 3.169 

Modify Image (Edit menu) 8.64 

Mouse Filter 3.167 

New (File menu, # N) 1.89 

New Camera (Windows menu) 3.171 

New Window (Windows menu, /) 1.90 

Open (File menu, # O) 1.90, 2.41 

Open As (File menu) 1.91, 2.42 

Page Setup (File menu) 1.93 

Palettes (Windows menu) 1.112 

Paste (Edit menu, # V) 1.96 

Print (File menu, #P) 1.104 

Quit (File menu, # Q) 1.105 

Re-center (Modeling menu) 3.179 

Render (Rendering menu, # Y) 8.65 

Render Using (Rendering menu) 8.66 

Rendering Effects (Rendering menu, K) 
8.68 

Rendering Options (Rendering menu) 
8.71 

Rendering Queue (Rendering menu) 8.75 

Replicate 3.21 

Replicate (Edit menu, # R) 3.179 

Revert to Saved (File menu) 1.106, 2.6 


Save (File menu, # S) 1.107 
Save A Copy As (File menu) 1.106 
Save Window (Windows menu) 1.107 
Select All (Selection sub-menu, #A) 3.180 
Select Next 3.180 
Select None 3.181 
Set Rulers (Edit menu) 3.181 
Show All 3.182 
Show/Hide Lighting Palette (Windows 
menu) 6.41 
Show/Hide Tool Palette 3.182 
Split View (Windows menu) 1.113 
Suspend Rendering (Rendering menu) 
8.77 
Transform (Modeling menu, # T) 3.184 
Undo/Redo (Edit menu, # Z) 1.113 
Ungroup (Modeling menu, # U) 3.185 
Unlink (Modeling menu) 3.185 
Unlock (Modeling menu) 3.186 
Commands and controls used in modeling 
operations 3.161 
Compound objects 2.30 
Convert to Path 7.75 
Coordinate system(s) 1.34 
Copy command (Edit menu, # C) 1.84 
Creating new models 2.1 
Customize menus command (Edit menu) 
1.84 
Cut command (Edit menu, # X) 1.85 
Cycle command (Animation menu) 7.75 


D 


DEFAULTS 

color or light 5.82 

display method 1.21 

foreground/background colors 1.24 

lens perspective 1.21 

window arrangement 1.23 
Delete command (Edit menu) 1.86 
Directional Light Source (applying gels) 5.85 
Dither Image command (Edit menu) 8.55 
“Drag and drop” explained 5.53 


INDEX 


Drawing tools (2-D objects) 3.75 
Duplicate command 3.20 
DXF (file format) 2.26 


E 


EDIT MENU 
Copy command (# C) 1.84 
Customize menus command 1.84 
Cut command (# X) 1.85 
Delete command 1.86 
Dither Image command 8.54 
Duplicate command (3 D) 3.164 
Make Optimal Palette command 8.63 
Modify Image command 8.65 
Paste command (# V) 1.96 
Preferences command 1.97 
Replicate command (3 R) 3.179 
Set Rulers command 3.181 
Show/Hide Clipboard command 1.111 
Show/Hide Rulers command 1.111 
Undo/Redo command (2 Z) 1.113 
Edit Primitive command 6.39 
Enable Map Optimization 1.30, 1.103 
Enable Projectors (checkbox) 6.40 
ENVIRONMENTS 
loading 8.59 
picture 8.61 
sky 8.61 
using textures as 5.86 
EPS (file format) 2.27 
Esoterica dialog 8.39, 8.45 
EXPORTING 
DXF files 2.26 
EPS files 2.27 
general discussion 2.16, 2.24 
RIB files 2.37 
TIFF files 2.37 
EXTENSIONS 
explained 1.37, 3.2 
EXTRUDE 
description 3.122 
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how to use 3.122 

making custom profiles 3.126 

refractive textures 3.125 
Extruding text - Tutorial 3.9 


F 


FACET 
controlling density 3.129 
description 3.127 
grouping polygons 3.132 
handling faceted objects 3.130 
how to use 3.128 
Undo command 3.131 
FACETING 
on curved surfaces 3.51 
File formats supported 2.26 
FILE MENU 
Close command (# W) 1.82 
Import command (# |) 2.38 
New command (#N) 1.89 
Open As command 1.91, 2.42 
Open command (# O) 1.90, 2.2, 2.41 
Page Setup command 1.93 
Print command (# P) 1.104 
Quit command (# Q_ 1.105 
Revert to Saved 2.6 
Revert to Saved command 1.106 
Save A Copy As command 1.106 
Save As 1.107 
Save command (# S) 1.107, 2.5, 2.6 
FILTERS 
anti-aliasing 8.75 
third-party 8.63 
using with animations 8.64 
Fit Views to All command 1.88 
Fit Views to Selection command 1.88 
Flat Shading renderer 8.47, 8.73 
FORMATS 
file formats supported 2.26 
importing and exporting 2.24 
Frame differencing 7.63 
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Full-screen Playback command 7.79 


G 


GELS 

built-in 6.19 

custom 6.20 

directional light sources 5.85 

making your own 5.83 

spot and point light sources 5.86 

using pre-built gels 5.83 

using regular textures 5.84 
General Operation (introduction) 1.1 
Gouraud renderer 8.47, 8.73 


H 


Handling textures in a model 5.50 
Hidden Line renderer 8.74 
Hierarchical scripting 7.10 


IGES (file format) 2.27 
Illustrator files 2.28 
Image spooling settings 1.26 
Import command (File menu, # l) 2.38 
Import/Export (overview) 2.16, 2.24 
IMPORTING 
DXF files 2.26 
EPS files 2.27 
files 3.3 
IGES files 2.27 
Illustrator files 2.28 
MiniCAD files 2.31 
INSTANCES 
saving memory 4.3 
saving time 4.3 
Internal image handling 8.10 


K 
Kerning text 3.11 


L 


LATHE 
angle of axis 3.143 
description 3.138 
how to use 3.140 
lathe axis 3.141 
multiple objects 3.140 
number of segments 3.143 
re-lathe option 3.145 
rotation 3.142 
Launching Vision 3d 1.3 
Lens perspective, default 1.21 
Light meter 6.10 
LIGHTING 
applying gels 6.19 
built-in gels 6.19 
custom gels 6.20 
directional 6.1, 6.4 
global 6.1, 6.4 
overflow handling 6.40 
palette 6.7 
point 6.1 
point light sources 6.11 
properties of 6.2 
setting attenuation 6.13, 6.18 
setting color 6.12, 6.16 
setting cone angle 6.16 
setting intensity 6.7, 6.13, 6.16 
spot 6.1 
spot light sources 6.15 
Lighting control commands 6.39 
Lighting Palette 1.16 
Lighting palette 6.7, 6.8 
LIGHTS 
setting color 6.6 
Lights - default color 5.82 
Linking tools 3.84 
Loading existing models 2.2 


M 
Magnify/Zoom tool 3.62 


INDEX 


Making curved surfaces from flat patches 
3.56 
Managing documents (introduction) 2.1 
Managing lighting (introduction) 6.1 
MAPS 
application methods 5.53 
Change Mapping dialog 5.55 
coverage vs. scale 5.55, 5.95 
determining the best resolution for the 
output 5.58 
example 5.56 
how big can a map be? 5.63 
how much memory will maps take? 5.64 
image resolution 5.57 
mapping variations 5.101 
re-sampling surface maps 5.62 
repetitions 5.100 
resolution in animations 5.62 
tile settings 5.99 
Menu bar 1.5 
MENUS (overview) 
Animation 1.11 


Apple 1.6 

Edit 1.8 

File 1.7 
Modeling 1.10 
Rendering 1.12 
Windows 1.12 


MiniCAD (file format) 2.31 
MiniCAD - bringing files into Vision 2.32 
MiniCAD - exporting from older versions 
2.31 
Modelers included with Vision 3d 3.2 
MODELING 
adjusting for scale differences 3.47 
built-in tools 3.1 
commands and controls used 3.161 
Extensions 3.93 
Fundamental elements of construction 
3.49 
Merging models 3.47 
Methodology 3.45 


Le 


MODELING MENU 
Align command 3.162 
Browse Shapes command 4.35 
Browse Textures command 5.92 
Edit Primitive command 6.39 
Edit Primitive command (# B) 3.164 
Group command (# G) 3.165 
Lighting Effects command 6.39 
Lock command 3.166 
Modify command 3.169 
Re-center command 3.179 
Transform command 3.184 
Ungroup command 3.185 
Unlink command 3.185 
Unlock command 3.186 
Modeling objects 3.1 
MODELING WINDOW 
settings 1.21 
MODELS 
Closing 2.6 
Creating new 2.1 
Loading existing 2.2 
Opening 2.1 
Saving 2.4 
Modifying bézier objects 3.116 
Moving objects by dragging handles 3.68 
Multiple view sets 1.47 


N 


New command (File menu, # N) 1.89 

New Event Marker command (Animation 
menu) 7.75 

New Window command (Windows menu, 
# /)1.90 


O 


Object Manipulation tools 3.64 
Object Move tool 3.67 
OBJECT ORIGIN POINT 
description 3.170 
moving 3.171 


1.6 


Object Rotate tool 3.70 
Objects imported from other applications 3.3 
Open command (File menu, # O) 2.41 
OPENING 

images and animations 2.14 

models 2.1 
Opening an image with an optimized palette 

1.110 

Opening and saving non-Vision files 2.23 
Opening images and animations 2.14 
Opening models 2.1 
Orthographic view - use while modeling 1.32 


P 


Page Setup command (File menu) 1.93 
PALETTES 
Animation 7.37 
Button bar 1.14 
Lighting 1.16 
Shapes palette 1.17, 4.30 
Textures 1.16, 5.87 
controls on the palette 5.90 
Tools 1.15, 3.57 
Palettes and buttons (general discussion) 
1.13 
Perspective control in camera windows 1.60 
Perspective control in modeling windows 
1.60 
Phong Shading renderer 8.48, 8.74 
Phong with Shadows renderer 8.50, 8.74 
PICS (file format) 2.33 
PICT (file format) 2.34 
Play Sound command 7.78 
Playback Controls sub-menu (Animation 
menu) 7.75 
Playback Frame Rate command (Animation 
menu) 7.80 
Point At 7.70 
POINT LIGHTS 
applying gels 5.86 
illumination sources 6.11 


modifier keys that apply 6.15 
setting attenuation 6.13 
setting color 6.12 
setting intensity 6.13 
POLYGONS 
attaching normals 3.52 
standard 3.53 
triangulated mesh 3.53 
PostScript printers - page setup 1.95 
PREFERENCES 
Enable Map Optimization 1.30, 1.103 
saving defaults 1.98 
setting 1.18 
Previewing the work as you go 5.56 
Primitives tools (8-D objects) 3.73 
Print command (File menu, # P) 1.104 


Q 


QuickDraw printers - page setup 1.94 
QUICKTIME 
compression 1.109 
explanation of compressors 7.65 
movie (file format) 2.35 
support 7.60 


R 


RayPainting Esoterica dialog 8.44 
RayPainting renderer 8.50, 8.74 
Raytracing Esoterica dialog 8.38 
Raytracing renderer 8.49, 8.74 
Re-animate command (Animation menu) 
7.81 
Relative and absolute references 1.35 
Relative coordinates 1.35 
RENDERERS 
Flat Shading 8.47, 8.73 
Gouraud Shading 8.47, 8.73 
Hidden Line Removed 8.45, 8.74 
Phong Shading 8.48, 8.74 
Phong with Shadows 8.50, 8.74 
Quick Shading 8.46, 8.73 


RayPainting™ 8.41, 8.50, 8.74 
Raytracing 8.36, 8.49, 8.74 
RenderScript™ 8.51, 8.74 
Wireframe 8.45, 8.73 


RENDERING 


Alpha channel support 8.62 

animations 7.30 

background 8.11 

choosing the appropriate method 8.35 

deleting preset rendering options 8.19 

full-color 8.71 

image quality 8.74 

images (introduction) 8.1 

internal image handling 8.10 

perspective 8.8 

pixel averaging method 8.25 

playing back partially-completed anima- 
tions 8.15 

saving options by name 8.17 

setting rendering options 8.16 

settings 1.19, 3.91 

spooling 1.28 

super sampling method 8.24 

suspending and restarting 2.9 

suspending and restarting 8.12 

windows 2.8, 8.27 


RENDERING EFFECTS 


base resolution 8.22 
bump mapping 8.70 
comparison chart 8.52 
fog 8.71 

frame size 8.21 
glowing Surfaces 8.69 
options 8.3, 8.19 
quality level 8.22 
reflectivity 8.69 
refraction 8.70 
setting parameters 8.20 
shadows 8.69 
smooth shading 8.70 
surface mapping 8.68 


INDEX 
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Transparency 8.70 
RENDERING MENU 
Environment Effects command (# H) 8.54 
Render command ( # Y) 8.65 
Render Using command 8.67 
Rendering Effects command (3 K) 8.68 
Rendering Options command 8.72 
Rendering Queue command 8.75 
Suspend Rendering command 8.77 
RENDERING WINDOWS 
controls 1.71, 1.72 
RenderScript™ renderer 8.51, 8.75 
Replicate command 3.21 
Replicate command (Edit menu, # R) 3.179 
Reverse Sequence command (Animation 
menu) 7.82 
Revert to Saved command 2.6 
RIB (file format) 2.37 
Rotoscoper 5.50 


S 


SAVING 
a copy of a model 2.6 
images 2.7 
models 2.4 
PICS files (animation) 2.12, 2.13 
QuickTime Movie 2.13 
still images 2.10 
Saving a copy of a model 2.6 
Saving images 2.7 
Saving models 2.4 
Saving optimized palettes with images and 
animations 1.108 
Scale tool 3.72 
SCRIPTING 
animations 7.1 
example with simple actions 7.11 
Select All command (Selection sub-menu, 
# A) 3.180 
Selection sub-menu 1.9 


1.8 


SHAPES 
adjusting instance scale during insertion 
4.28 
anexample 4.4 
benefits 4.8 
creating new 4.26 
deleting 4.30 
handling shapes in a model 4.26 
how they work 4.1 
loading 4.26 
making your own shapes for the Shapes 
palette 4.9 
palette 4.30 
root 4.7 
saving 4.30 
summary 4.8 
use of (introduction) 4.1 
Shapes palette 1.17 
Show Animation Paths command (Animation 
menu) 7.83 
Show/Hide Animation Palette commands 
(Windows menu) 7.82 
Show/Hide palette buttons 3.92 
Show/Hide Textures Palette command 
(Windows menu) 5.114 
SKIN/UNSKIN 
description 3.148 
FlexObjects 3.149 
tutorial 3.19 
two-sided surface 3.148 
using the modeler 3.151 
using the Unskin modeler 3.151 
SMOOTH 
breaking angle 3.33, 3.135 
description 3.134 
flipping faces 3.140 
how to use 3.135 
limitations 3.138 
smoothing curved surfaces with flat 
polygons 3.52 


INDEX 


triangulated surfaces 3.54 applying 5.54 
when to use 3.133 bump maps 5.25 
Snapshot Windows (Windows menu) 3.183 color or grayscale maps 5.23 
SPOOLING composite maps 5.32 
for renderings 1.103 controls on the palette 5.90 
renderings 1.28 creating new textures 5.51 
sculpted objects 1.28, 1.103 diffuse maps 5.26 
surface maps 1.28, 1.103 Expert level dialog 5.10 
SPOT LIGHTS Surface Properties 5.10, 5.107 
applying gels 5.86 extensions explained 5.47 
attenuation 6.18 extensions required for solid textures 5.2 
color 6.16 glow maps 5.27 
cone angle 6.16 Introduction 5.1 
intensity 6.16 loading 5.51 
modifier keys that apply 6.18 loading and removing maps 5.44 
soft edges 6.17 making and editing 5.3 
sources 6.15 moving on objects 5.102 
Strata Units 1.31 reflectivity maps 5.27 
Super 3d (file format) 2.36 registering multiple maps 5.30 
Surface Mapping 5.111 rotating maps on objects 5.103 
Surface maps — explanation of fields 5.21 Solid or surface textures 5.2 
SWEEP solid textures 5.45, 5.49 
axis 3.156 specular maps 5.27 
description 3.153 Surface properties 
dialog box 3.155 ambient fraction 5.11 
how to use 3.155 bump amplitude 5.12 
multiple objects 3.154 diffuse fraction 5.12 
number of steps 3.159 glow factor 5.13 
re-sweep option 3.160 index of refraction 5.14 
step transformations 3.157 reflectivity 5.14 
Tutorial 3.26 smoothness/weight percentage 5.16 
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